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1.0.1 APPLICANT AND COMPANY INFORMATION 

1.0.2 LOCATION OF PRODUCTION SITE, IMPORTER OR FORMULATOR 

IDENTITY OF RECIPIENTS 

DETAILS ON CATEGORY/TEMPLATE 

SUBSTANCE IDENTIFICATION 

IUPAC Name None ass gned 
Smiles Code O=C3(N(Cc1(c C)c(O)c(C C)(C)C)cc1C))C(=O c(C)c(O c(C

C)cc2C))C(=O N3Cc4 C(C)(C)C)cc4C)
Molecular formula C42 H57 N3 O6 
Molecular weight 
Petrol class 

21.05.2003 

1.1.1 GENERAL SUBSTANCE INFORMATION 

Purity type 
Substance type organic 
Physical status 
Purity = 93.7 - 98.9 g/kg 

off-white powder 
none 

26.05.2003 

1.2 SYNONYMS AND TRADENAMES 

1,3,5-triazine-2,4,6 1H,3H,5H -trione 

1,3,5-tris 4-tert-butyl-3-hydroxy-2,6-xylyl methyl]-1,3,5-triazine-2,4,6(1H,3H,5H)-trione 

1,3,5-tris(2,6-dimethyl-3-hydroxy-4-tert-butylbenzyl  isocyanurate 

1,3,5-tris[[4-(1,1-dimethylethyl)-3-hydroxy-2,6-dimethylphenyl]methyl]-

1,3,5-Tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)-1,3,5-triazine-2,4,6 1H,3H,5H -trione 
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1,3,5-Tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)-s-triazine-2,4,6 1H,3H,5H)-trione 

Cyanox (TM) 1790 Antioxidant 

Cyanox 1790 

Cyanox 1970 

Cynomix 1790 

Triazine(s)-2,4,6-(1H,3H,5H)trione 

4-t-butyl-3-hydroxy-2,6-dimethyl-benzyl)- 

Tris(4-tert-butyl-2,6-dimethyl-3-hydroxybenzyl)isocyanurate 

Tris(4-tert-butyl-3-hydroxy-2,6-dimethylbenzyl)isocyanurate 

IMPURITIES 

1.4 ADDITIVES 

1.5 TOTAL QUANTITY 

LABELLING 

CLASSIFICATION 

1.6.3 PACKAGING 

USE PATTERN 

DETAILED USE PATTERN 

1.7.2 METHODS OF MANUFACTURE 
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1.8 REGULATORY MEASURES 

1.8.1 OCCUPATIONAL EXPOSURE LIMIT VALUES 

ACCEPTABLE RESIDUES LEVELS 

WATER POLLUTION 

1.8.4 MAJOR ACCIDENT HAZARDS 

AIR POLLUTION 

LISTINGS E.G. CHEMICAL INVENTORIES 

1.9.1 DEGRADATION/TRANSFORMATION PRODUCTS 

COMPONENTS 

1.10 SOURCE OF EXPOSURE 

1.11 ADDITIONAL REMARKS 

1.12 LAST LITERATURE SEARCH 

REVIEWS 
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MELTING POINT 

= 159 - 162 °C 
Sublimation 
Method other  
Year

no data 
Test substance as prescribed by 1.1 - 1.4 

Reliability (2) valid w th restrictions 
Experimental details were not provided. 
Critica  study for SIDS endpoint 

19.05.2003 

ca. 349.8   

Remark Value given is the average of the Joback, Gold and Ogle methods. 
Reliability (2) valid w th restrictions 

Data were obta ned by EPIWIN modeling. 
19.05.2003 (11

BOILING POINT 

ca. 926   °C at 1013 hPa 
Decomposition 
Method other  
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 

19.05.2003 (11

2.3 DENSITY 

2.3.1 GRANULOMETRY 

2.4 VAPOUR PRESSURE 

ca. 000013 hPa at 25 °C 
Decomposition 
Method other calculated) 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 
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19.05.2003 (11

2.5 PARTITION COEFFICIENT 

Partition coefficient octanol-water 
Log pow = 15.281
pH value 
Method other calculated) 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 

26.05.2003 (10

2.6.1 SOLUBILITY IN DIFFERENT MEDIA 

Solubility in Water 
= 2.425 E-11 mg/l at 25 °C 

value 
 concentration 
Temperature effects 
Examine different pol. 

 at 25 °C 
Description 
Stable

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. 

Reliability (2) valid w th restr ctions 
Data were obta ned by EPIWIN modeling. 

26.05.2003 (12

Solubility in Water 
  at °C 

value 
 concentration 
Temperature effects 
Examine different pol. 

 at 25 °C 
Description 
Stable

Remark e solubility in water. 
Reliability (4) not ass

Experimental details were not provided. 
19.05.2003 

2.6.2 SURFACE TENSION 
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FLASH POINT 

2.8 AUTO FLAMMABILITY 

2.9 FLAMMABILITY 

EXPLOSIVE PROPERTIES 

OXIDIZING PROPERTIES 

2.12 DISSOCIATION CONSTANT 

2.14 ADDITIONAL REMARKS 
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3.1.1 PHOTODEGRADATION 

Type
Light source Sun light 
Light spectrum 
Relative intensity  based on intensity of sunlight 
INDIRECT PHOTOLYSIS 
Sensitizer 
Conc. of sensitizer 
Rate constant = .0000000000908947 cm³/(mo ecu e*sec
Degradation % after 1.4 hour(s) 
Deg. product 
Method other calculated) 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. 
Atmospheric photodegradat on s not expected to be a s cant route of 
elimination, since the substance has very limited volatility. 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 

26.05.2003 

STABILITY IN WATER 

Type
t1/2 pH4  at °C 
t1/2 pH7 ca. 1 year at 20 °C 
t1/2 pH9  at °C 
Deg. product 
Method other calculated) 
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. 
EPIWIN Hydrow n estimates that the rate of hydrolysis in neutra water at 
ambient temperatures will be extremely slow, w th a half life of > 1 year. 
This est mate is based on the presence of urea funct onal groups in the 
molecu e. 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 

26.05.2003 

STABILITY IN SOIL 

3.2.1 MONITORING DATA 
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FIELD STUDIES 

3.3.1 TRANSPORT BETWEEN ENVIRONMENTAL COMPARTMENTS 

Type fugac ty model level III 
Media  - a
Air (Fugacity Model Level III) 
Water 1.28 % Fugac ty Mode  Leve III
Soil (Fugacity Model Level I) 
Biota 67.1 %  (Fugacity Model Level II/III) 
Soil 31.6 %  (Fugacity Model Level II/III) 
Method other 
Year 2003 

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. 
Emiss on rates are assumed to be 0 kg/hr to air, 1000 kg/hr to water, 1000 
kg/hr to soil and 1000 kg/hr to sediment. 
Half-lives in various media are air: 2.825 hours  water; 3600 hours soil: 
3600 hours; and sed ment: 1.44 E+4 hours. The Henry's Law Constant 
[calculated by EPIWIN Henry (v3.10)] is 1.7E-27 atm-m3 mol (bond est.). 
The so -sediment coeff ent Koc [calcu ated by EPIWIN PCKOC v1.66)] 
s Koc = 1E+10. 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 

26.05.2003 

3.3.2 DISTRIBUTION 

3.4 MODE OF DEGRADATION IN ACTUAL USE 

3.5 BIODEGRADATION 

Type aerobic 
Inoculum other bacter a: secondary effluent from wastewater treatment plant 
Contact time 28 day(s) 
Degradation  (±) % after 28 day(s) 

other: not readily b odegradab
Kinetic of testsubst. 5 day  = 2.3  

10 day(s) = 5.4 
14 day(s) = 9.3 
20 day(s) = 17.2 
28 day(s) = 24.7 

Control substance Benzo c acid, sodium salt 
Kinetic 

Deg. product not measured 
Method OECD Test Guideline 301 B "Ready B odegradability: Mod fied Sturm Test 

CO2 evo on)" 
Year 2002 

Test substance as prescribed by 1.1 - 1.4 



Id 
Date 

: i lum 
si i

i i i ic to 
l i i

i
i l

Result : l i i i ) i
ial 

i i l (i lum 

i i
l

i
l l l at 3, 

i i i i
l i
l l i l l

i
l ) 

l (
i i i  ( ). 

: 
i

/l. TOC 

i
i  (fi l 

/l
mg/l). i l

l i i
i

l ibl
l i l l i

l i
i ) 

i
 The 

l fi
ironmental 

i
i

mg/l  i
i

l i ium 
l i l ial). 

l medi
i  ( i

ining 0.0846 g of test materi

3. Environmental Fate and Pathways 40601-76-1 
26.05.2003 

10 / 49 

Remark The authors stated that "the test substance was not tox c to the inocu
nce biodegradation occurred in a mixed solut on containing test and 

reference mater als".  However, t is clear that the test mater al was tox
the inocu um, s nce the amount of b odegradation occurring in the flask 
contain ng both the reference and test material was less than that of the 
reference mater al a one. 
The cumu at ve b odegradat on rates (in %  for the two concentrat ons of 
test mater at 3, 5, 7, 10, 14, 17, 20, 24, 28 and 29 days were 1.0 and 1.0, 
2.1 and 2.4, 4.5 and 4.57, 4.98 and 5.83, 8.28 and 10.4, 13.3 and 15.4, 
16.3 and 18.1, 17.4 and 21.8, 21.7 and 27.6 and 23.2 and 28.5, 
respect vely.  At the same t me interva s, values n %) for inocu
controls were 12.9 and 12.7, 15.1 and 15.4, 17.2 and 14.4, 22.0 and 22.7, 
25.6 and 23.5, 20.7 and 21.2, 24.4 and 23.4, 25.5 and 24.5, 23.3 and 23.4 
and 20.1 and 19.6, respect vely.  The cumulat ve biodegradation rate for 
the reference materia  at 3, 5, 7, 10, 14, 17, 20, 24, 28 and 29 days was 
19.0, 37.0, 54.0, 62.4, 68.1, 71.6, 73.6, 74.4, 76.4 and 77.1, respect vely. 
The cumu ative biodegradation rate for the reference p us test materia
5, 7, 10, 14, 17, 20, 24, 28 and 29 days was 9.5, 18.4, 26.9, 32.0, 35.4, 
37.3, 38.3, 38.8, 39.6 and 40.5, respectively. 

Since a >= 60% b odegradat on rate was not ach eved w thin 28 days, the 
materia was not deemed readily biodegradable.  The test was valid, s nce 
the tota  amount of CO2 evo ut on in the inocu um b ank at the end of the 
test was w thin the acceptable range for a valid test, and the cumulative 
biodegradation of the reference materia  (68.1% on day 14 was > = 60% 
by day 14. The difference in CO2 evolution between extreme duplicate 
values of test materia  at the end of the test 18.6%) also met the 
requ rements of the gu del ne < 20%

Test condition Water used for the preparation of test media was collected from a water 
purification system using both ion exchange and carbon filtrat on treatment. 
The test water had a total organic carbon (TOC) content < 1 mg
analysis was done using a DC-80 TOC analyzer system. This water was 
used to make a defined mineral medium contain ng phosphate buffer, ferric 
chlor de na concentration 0.25 mg/l), magnesium sulfate (final 
concentration 22.5 mg ) and calcium chloride (final concentration 27.5 

The test mater al was not solub e enough in water to make a stock 
solution, so the materia was we ghed into we gh boats and added dry to 
test bottles. The weigh boats were washed w th mineral medium to remove 
as much materia  from them as poss e.  The carbon content of the test 
materia was analyzed w th an e ementa  analyzer.  It conta ned the 
equiva ent carbon concentration of 71.9%.  A stock solut on of the 
reference mater al (1000 mg ai/l 99.6% pure sodium benzoate was 
prepared on the day of the test which had an equivalent carbon 
concentration of 58.3%. 

A total of s x 4-liter bottles were prepared.  On day minus one, 100 ml of 
inoculum and 2400 ml of mineral medium were added to each flask.
inoculum was the glass woo ltrate from 2 liters of secondary effluent 
collected on May 30, 2002 from the Loxahatchee River Env
Control D strict Wastewater Treatment Plant in Jupiter, Florida.  The 
contents of each bottle were purged w th CO2-free air for 24 hours prior to 
test initiation.  The airflow was controlled by flowmeters and regulated to 40 

 for each bottle.  Check valves were nserted in the lines between the 
gas wash ng bottles and the test bottles. 

After the bott es were purged w th CO2-free air, 500 ml of mineral med
was added to two bott es that served as nocu um blanks (no test mater
Sodium benzoate (103 ml of stock solution, for a concentration of 20.0 mg 
carbon/l) and 397 ml of minera um was added to another bottle.  Two 
bottles containing test mater al were prepared one contain ng 0.0836 g of 
test material and 500 ml of mineral medium, for a concentration of 20.1 mg 
carbon/l and another conta al and 500 ml of 



Id 
Date 

l 
l i

l i
/l l /l). 

i i
i

i
tubi i ith a 

l  i ies 
i

i l 
i

l

l l l l

i
i i

i ) ) = 

l
i

i
l 
i l

: i
i

 : i
i

i l l
Flag : l

(1) 

: 
: at  °C 
: 
: 
: 
: 

GLP : no 
: 

: 

3. Environmental Fate and Pathways 40601-76-1 
26.05.2003 

11 / 49 

mineral medium, for a concentration of 20.3 mg carbon/l).  The fina bottle 
received 0.0836 g test materia , 103 ml of the sod um benzoate stock 
solution and 397 ml of the minera  med um (20.1 mg carbon/l test material 
and 20.0 mg carbon reference materia , for a total of 40.1 mg carbon
Each bottle was capped w th a silicone stopper.  Inlet and outlet tub ng was 
built into each stopper.  All of the bottles were placed in an env ronmental 
chamber ma ntained at 22 +/- 2 degrees C, and aerated through the inlet 

ng.  The med um in each bottle was continuously stirred w
magnetic stirrer. 

The evolved CO2 gas that came out of each bott e was trapped n a ser
of three gas-washing bottles contain ng 100 ml of 0.0125 M Ba(OH)2.  The 
amount of unreacted Ba(OH)2 was quantified by titrating w th a HC
solution to the phenolphthalein endpo nt.  During the first week of the study, 
CO2 was analyzed every 2-3 days.  After the first week, the sampling 
schedu e was changed to once every 3-5 days.  The test was terminated 
on day 28.  On day 28, aeration was stopped, the lids on the bottles were 
opened and 1 m  of concentrated HC was added to each bott e to re ease 
any CO2 remaining in the test vessel. Final titrations were made on day 
29. 

The percent b odegradability at each time interval was calculated for each 
test condition using the follow ng equat on: percent biodegradability = 
cumulat ve CO2 produced (mg)/ThCO2 (mg  x 100, where ThCO2 (mg
carbon added (mg) x 44 mg as CO2/12 mg as carbon.  The amount of CO2 
produced at each time interva  = K(50-Vt), where K = 1.10 (the constant 
which converts volume of HCl t trated to mg CO2 produced), 50 = volume 
(ml) needed to titrate 100 ml Ba(OH02 and Vt = volume (ml) HCl titrated 
into the test solut on.  The amount of CO2 produced in the inoculum only 
contro was subtracted from that produced by the test or reference 
mater als to obtain the amount of CO2 produced from these materia s. 

Test substance The test mater al was Cyanox 1790, used as supplied by the manufacturer.  
According to the MSDS, the pur ty of this material is 93.7-98.9%. Impurities 
are not listed on the MSDS. 

Reliability (2) valid w th restrictions 
The concentration of material tested was tox c to the inoculum.  The actual 
concentration used was not confirmed analytically, and the material is 
nso ub e in water at the concentrations tested. 
Critica  study for SIDS endpoint 

19.05.2003 

3.6 BOD5, COD OR BOD5/COD RATIO 

3.7 BIOACCUMULATION 

Species other 
Exposure period 
Concentration 
Elimination 
Method other  
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are the CAS No. 40601-76-1 and a measured 
melting point of 160.5 degrees C. The estimate is based on the presence of 
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three pheno  groups on the molecule. 
 The log of bioconcentrat on factor ca cu ated by  EPIWIN BCF (v2.14)]
log BCF = 0.500.  The BCF is 3.162. 

Reliability (2) valid w th restrictions 
Data were obta ned by EPIWIN modeling. 

26.05.2003 

3.8 ADDITIONAL REMARKS 
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4.1 ACUTE/PROLONGED TOXICITY TO FISH 

Type stat
Species Oncorhynchus myk ss (Fish, fresh water
Exposure period 96 hour
Unit

measured/nom na
measured/nom na

Limit test 
Analytical monitoring 
Method OECD Test Guideline 203 "Fish, Acute Toxic ty Test" 
Year 2002 

Test substance as prescribed by 1.1 - 1.4 

None of the control or treated fish d ed or exh bited s gns of toxic ty. The 
No effect concentration (NOEC) and 96-hour LC50 values are therefore > 
100 mg who e materia

The temperature ranged from 14.2 - 14.6 degrees C during the test. The 
dissolved oxygen concentrat ons in the test water ranged from 10.4 to 10.6 

102-104 % of saturation at the beginning of the test and 8.4 to 8.8 
mg/l 82-86% of saturation for the remainder of the test.  pH values ranged 
from 7.4 to 7.6 at the beginning of the test and were all 7.0 at the end of the 
test. 

Test condition Juvenile ra nbow trout (4.0 +/- 0.23 cm avg length and 0.8569 +/- 0.12 g 
average wet weight) were acclimated for 12 days before treatment. They 
were ma nta ned in filtered laboratory freshwater at a temperature of 13.0 
to 15.0 degrees C.  They were fed a diet of salmon starter up to 24 hours 
before treatment.  Mortality dur ng the 7-day per od prior to testing was 0%. 

The dilution waster was a moderately hard freshwater, which orig nated 
from Jupiter Flor da.  It was treated by vigorous aeration, filtered to 20 
microns, passed through activated carbon and re-aerated prior to use. 
hardness as calcium carbonate), alkalinity (as calcium carbonate) and 
specific conductiv ty were 90 mg/l, 31 mg/l and 377 microSiemens, 
respect vely.  Chemical characteristics were listed in an Append x to the 
study. 

A preliminary 96-hr range-finding test was conducted at nomina
concentrations of 0.0 control), 0.01, 0.10, 1.05, 10.0 and 100 mg who
materia Five f sh were tested for each condition. None of the fish died in 
the experiment, and the material was insolub e at each concentration used. 

Due to the insolubility of the test mater n the preliminary test, the 
definitive test was nitiated as a limit test w th 100 mg whole materia
Each of three replicates was spiked by direct addition of the test material 
(0.9 g) into 9 liters of dilution water.  The replicate test chambers were 
placed onto mechanical stir p ates w th rotating stir bars. The test materia
was sp ked direct y into the vortex and al owed to mix for approx mate y 25 
minutes. d in each of the test chambers was then filtered through 
a Gelman minicapsu e (0.45 microns) Versapore membrane filter.  The test 
filtrate which appeared c ear) was transferred into glass test chambers, 
placed onto a 15 degrees C water table, and allowed to reach the des red 
test temperature (15 +/- 1 degrees C).  Concurrent controls also were 
prepared in triplicate. 

After initia water quality parameters temperature, pH, dissolved oxygen
were measured, 7 f sh (one or two at a time were added to each test 
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chamber (loading was 0.67 g fish/l).  The test chambers were 10 liter glass 
tanks 43 cm x 23 cm x 14 cm contain ng 9 liters of dilut on water and 
provid ng a fina water depth of 10 cm.  All chambers were covered to 
reduce evaporation.  The chambers were p aced in a water bath and 
maintained under a photoperiod of 16 hours light/8 hours darkness (at 6-7 
micromo es/m2 sec light intensity).  Fish were not fed and water was not 
aerated during the test.  Surviva  of f sh and water quality were monitored 
daily.  The test was terminated after 96-hr evaluat ons were performed. 

Test substance The test mater al was Cyanox 1790, used as supplied by the manufacturer.  
According to the MSDS, the pur ty of this material is 93.7-98.9%. Impurities 
are not listed on the MSDS. 

Reliability (2) valid w th restrictions 
The actua  concentration of dissolved test material was not measured 
analytically.   
Critica  study for SIDS endpoint 

16.05.2003 (13

Type Other 
Species 
Exposure period 96 hour
Unit

Limit test 
Analytical monitoring 
Method other  
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are the CAS No. 40601-76-1 and a 
measured me ng po nt of 160.5 degrees C. 
The EPIWIN ECOSAR program uses imides and phenols as mode
analogs for this substance. 
The LC50 values are 3.08 E-8 mg/l based on the imides c ass and 6.79 E-7 

based on the phenol c ass. 
Reliability (2) valid w th restrictions 

Data were obta ned by EPIWIN modeling. 
26.05.2003 

4.2 ACUTE TOXICITY TO AQUATIC INVERTEBRATES 

Type Stat
Species Daphnia magna (Crustacea) 
Exposure period 48 hour
Unit

= 1000  measured/nominal 
> 1000  measured/nominal 

Limit Test 
Analytical monitoring 
Method OECD Test Guideline 202 
Year 2002 

Test substance as prescribed by 1.1 - 1.4 

The rate of mortality in the controls was 5 % (1/20) at 24 hours, and 10% 
20) at 48 hours. For treated organisms, the mortality rate was 10% at 

both 24 and 48 hours (2 20  The no effect concentration (NOEC) and 
LC50 value at 48 hours were 1000 mg who e mater al/l and > 1000 mg 
whole mater , respect vely. 
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The temperature ranged from 20.1 - 20.9 degrees C during the test. The 
dissolved oxygen concentrat ons in the test water ranged from 8.2 - 8.8 

92-98 % of saturation) at the beginning of the test and 8.0 - 8.4 mg/l 
(89-93% of saturation) for the remainder of the test.  pH values ranged 
from 7.1 - 7.3 at the beginning of the test and from 7.2 - 7.3 at the end of 
the test. 

Test condition Daphnia magna used in the test were progeny from anima s obta ned from 
Aquatic Research Organ sms, Hampton New Hampshire in August 2000.  
A subcu ture of adults was isolated from these cultures and mainta ned on 

te prior to testing.  The cultures were fed the green algae, Selenastrum 
capr cornutum and a so ut on prepared from yeast, cereal eaves 
(Cerophyll) and trout chow daily.  Less than 24 hours pr or to testing, the 
adults were placed in food-free dilution water.  Neonates (< 24 hours old) 
were collected on July 2, 2002.  These organisms were cultured and 
iso ated in moderate y hard fresh water (pH 6.5 - 8.0, temperature 20 +
degrees C), which orig nated from Jupiter Florida.  Water was treated by 

gorous aeration, filtered to 20 microns, passed through activated carbon 
and re-aerated pr or to use. The hardness (as calcium carbonate
alkalinity (as calcium carbonate) and specific conduct ty were 76 mg

and 407 microSiemens, respectively.  Chemica  characteristics were 
listed in an Append x to the study.  No eph a were produced during 
culture and the organisms appeared in good phys cal condition at test 
initiation. 

A 48-hr preliminary range-f nding test was conducted at nomina
concentrations of 0.0 control), 0.2, 1, 11, 99 and 1000 mg who e materia
Five Daphnia were tested for each condition.  None of the organisms 
exposed to concentrations < 1000 mg ed in the experiment.  Twenty 
percent of Daphn a exposed to 1000 mg/l d ed.  The test mater al was 
insoluble at each concentration used. 

Due to the insolubility of the test mater n the preliminary test, the 
definitive test was nitiated as a limit test w th 1000 mg who e mater
Test water was prepared by direct y adding the test mater 0.5 g) to 0.5 
liters of dilution water.  The test vessel was p aced onto a mechanical stir 
plate w th a rotat ng stir bar.  The test materia was spiked d rect nto the 
vortex and allowed to mix for approximately 30 minutes.  The liqu d was 
then filtered through a Ge man min capsule (0.45 microns  Versapore 
membrane filter.  The test filtrate which appeared c ear) was transferred 
into a glass test chamber, p aced onto a 20 degrees C water tab e, and 
allowed to reach the des red test temperature 20 +/- 1 degrees C).  
control solution contain ng dilution water only a so was prepared. 

After initia water quality parameters temperature, pH, dissolved oxygen
were measured, 5 organisms (one or two at a time were added to each 
test chamber.  Four replicate chambers were established for the contro
and test solutions for a total of 20 control and test organ sms  The test 
chambers were 50-ml g ass v s (2.5 cm x 9.5 cm ning 50 ml of 
dilution water or test solution wh ch provided a f water depth of 9.5 
cm).   chambers were covered to reduce evaporat on.  The chambers 
were placed in a water bath and maintained under a photoper od of 16 
hours light 8 hours darkness (at 9.5-10.6 micromo es/m2 sec light 
intensity).  Organisms were not fed during the test and the water was not 
aerated.  Surviva  and condition of Daphn a and water quality were 
monitored daily.  The test was terminated after 48-hr evaluations had been 
performed. 

The no effect concentration NOEC) and EC50 values were to be 
cu ated using ToxCa c Comprehensive Tox city Data Ana ysis and 

Database Software (Vers on 5.0, 1996). 
Test substance The test mater al was Cyanox 1790, used as supplied by the manufacturer.  

According to the MSDS, the pur ty of this material is 93.7-98.9%. 
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Impurities are not listed on the MSDS. 
Reliability (2) valid w th restrictions 

The actua  concentration of dissolved test material was not measured 
analytically.   
Critica  study for SIDS endpoint 

26.05.2003 (14

Type other 
Species 
Exposure period 48 hour
Unit

 .000139   calcu
Analytical monitoring 
Method other  
Year 2003 

Test substance as prescribed by 1.1 - 1.4 

Remark Inputs to the program are CAS No. 40601-76-1 and a measured melting 
nt of 160.5 degrees C.  EPIWIN ECOSAR program chooses phenols as 

the model analog for this substance. 
Reliability (2) valid w th restrictions 

Data were obta ned by EPIWIN modeling. 
26.05.2003 

4.3 TOXICITY TO AQUATIC PLANTS E.G. ALGAE 

Species 
Endpoint other 
Exposure period 96 hour
Unit

6.14E-10 calculated 

Remark Inputs to the program are CAS No. 40601-76-1 and a measured melting 
nt of 160.5 degrees C.  EPIWIN ECOSAR Program chooses pheno s as 

the model analog for this substance. 
Reliability (2) valid w th restrictions 

Data were obta ned by EPIWIN modeling. 
Critica  study for SIDS endpoint 

26.05.2003 

4.4 TOXICITY TO MICROORGANISMS E.G. BACTERIA 

4.5.1 CHRONIC TOXICITY TO FISH 

4.5.2 CHRONIC TOXICITY TO AQUATIC INVERTEBRATES 

4.6.1 TOXICITY TO SEDIMENT DWELLING ORGANISMS 

4.6.2 TOXICITY TO TERRESTRIAL PLANTS 
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TOXICITY TO SOIL DWELLING ORGANISMS 

4.6.4 TOX. TO OTHER NON MAMM. TERR. SPECIES 

4.7 BIOLOGICAL EFFECTS MONITORING 

4.8 BIOTRANSFORMATION AND KINETICS 

4.9 ADDITIONAL REMARKS 
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5.0 TOXICOKINETICS, METABOLISM AND DISTRIBUTION 

5.1.1 ACUTE ORAL TOXICITY 

Type
> 10000  mg/kg bw 

Species rat 
Wistar 
male 

Number of animals 
Vehicle other: 0.25% agar and 0.10% Tween 80 

10000 mg/kg 
Method other  
Year 1973 

Test substance as prescribed by 1.1 - 1.4 

None of the animals d ed and there were no s gns of intoxication.  
ned an average of 106 g over the course of the study.  organs 

appeared norma  at necropsy. 
Test condition Ten nonfasted male Har an-Wistar albino rats (90-120g) were treated w

ngle ora  dose of 10.0 g/kg. The dos ng solut on contained 0.2 g test 
materia  in a total volume of 1 ml of 0.25% agar and 0.10% Tween 80. 

s were observed for toxic ty over a per od of 14 days, after which 
they were euthan zed and sub ected to gross necropsy. 

Test substance The test mater al was Antioxidant A-1790 Cyanox 1790), used as 
supplied by the manufacturer.  Accord ng a data sheet supplied w th the 
study, the purity of the materia  was 95% and the melting point was 145
148 degrees C.  Impurities were not listed. 

Reliability (2) valid w th restrictions 
Females were not tested. 
Critica  study for SIDS endpoint 

16.05.2003 

5.1.2 ACUTE INHALATION TOXICITY 

Type

Species rat 

Number of animals 
Vehicle 

Exposure time 4 hour(s) 
Method other  
Year 2001 

no data 
Test substance as prescribed by 1.1 - 1.4 

Test condition Value was est mated by an unknown method. 
Reliability (4) not ass

No test conditions were noted. 
26.05.2003 
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5.1.3 ACUTE DERMAL TOXICITY 

Type
> 5000  

Species rabbit 
other: albino 
male 

Number of animals 
Vehicle water 

5000 mg/kg 
Method other  
Year 1973 

Test substance as prescribed by 1.1 - 1.4 

There were no deaths or s gns of ntox cat on or irr tat on. An mals ga ned 
an average of 264 g over the course of the study. There were no 
remarkab e necropsy find ngs. 

Test condition Test materia  was applied to c ipped sk n of 5 male alb no rabbits avg. wt 
2492 g). The mater al that was applied was weighed onto Vinylite and 
moistened w th a volume of water equal to two times the weight of the test 
materia The test site was then covered (the mater  used was not 
listed). Animals were observed for 14 days, after which they were 
we ghed, euthanized and subjected to gross necropsy. 

Test substance The test mater al was Antioxidant A-1790 Cyanox 1790), used as 
supplied by the manufacturer.  Accord ng a data sheet supplied w th the 
study, the purity of the materia  was 95% and the melting point was 145
148 degrees C.  Impurities were not listed. 

Reliability (2) valid w th restrictions 
Females were not tested. 

16.05.2003 

5.1.4 ACUTE TOXICITY, OTHER ROUTES 

SKIN IRRITATION 

Species human 
Concentration 2.5 % 
Exposure Semiocclus ve 
Exposure time 
Number of animals 
Vehicle petrolatum 
PDII

not irritat
Classification
Method other: modified Dra ze-Shelansk  Repeat Insult Patch Test 
Year 1976 

no data 
Test substance as prescribed by 1.1 - 1.4 

Remark It is peculiar that the results state that there were 7 days between induction 
and challenge, and results of 0 are also listed for days 8, 9, and 10 after 
induction. 
All sub ects had scores of 0 1-10 days after induction and 24 and 48 hours 
after challenge. The mater al was therefore neither irritating nor 
sensitizing. 

Test condition One hundred hea thy adults (61 females, 39 males, 18-50 years of age, 58 
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black, 2 Puerto R can, 40 white  served as subjects for the study. A 15 mm 
patch of test mater al (2.5% in white petrolatum was applied to patch s
on the backs or volar forearms of the subjects for 10 a ternate-day 24 hour 
periods under occ usion. Follow ng a seven day test per n wh ch 
sub ects were eva uated daily), 15 mm challenge patches (1.0% in white 
petrolatum) were applied in the same manner to fresh s tes on the backs or 
volar forearms of all subjects for 24 hours.  Challenge s tes were read on 
removal of the patch and 24 hours thereafter. 

Test substance The test mater al was Antioxidant A-1790 Cyanox 1790), used as 
supplied by the manufacturer.  Accord ng a data sheet supplied w th the 
study, the melting po nt was 159-161 degrees C.  Impurities were not listed. 

Reliability (2) valid w th restrictions
 The scoring system was not descr

16.05.2003 (16

EYE IRRITATION 

Species rabbit 
Concentration 

100 other: mg 
Exposure time 

Number of animals 
Vehicle 

not irritat
Classification
Method other: modified FHSA procedure  
Year 1973 

Test substance as prescribed by 1.1 - 1.4 

Remark It is unc ear how the eyes were scored. No scores were prov ded. 
There was no irritat on of the cornea, iris or conjunctiva at 24, 48 or 72 
hours in any of the eyes. 

Test condition Test materia  (100 mg was app ed to one eye of each of 6 rabbits. Eyes 
were eva uated 24, 48 and 72 hours after treatment. 

Test substance The test mater al was Antioxidant A-1790 Cyanox 1790), used as 
supplied by the manufacturer.  Accord ng a data sheet supplied w th the 
study, the purity of the materia  was 95% and the melting point was 145
148 degrees C.  Impurities were not listed. 

Reliability (2) valid w th restrictions 
The study is not well documented. 

16.05.2003 

SENSITIZATION 

Type other: modified Dra ze-Shelansk  Repeat Insult Patch Test 
Species human 
Concentration Induction 2.5 %  

Challenge 1 %  

Number of animals 
Vehicle 

not sensitizing 
Classification
Method other  
Year 1976 

no data 
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Test substance as prescribed by 1.1 - 1.4 

Remark It is peculiar that the results state that there were 7 days between induction 
and challenge, and results of 0 are also listed for days 8, 9, and 10 after 
induction. 
All sub ects had scores of 0, 1-10 days after induction and 24 and 48 hours 
after challenge. The mater al was therefore neither irritating nor 
sensitizing. 

Test condition One hundred hea thy adults (61 females, 39 males, 18-50 years of age, 58 
black, 2 Puerto R can, 40 white  served as subjects for the study. A 15 mm 
patch of test mater al (2.5% in white petrolatum) was applied to patch sites 
on the backs or volar forearms of the subjects for 10 a ternate-day 24 hour 
periods under occ usion. Follow ng a seven day test per n wh ch 
sub ects were eva uated daily), 15 mm challenge patches (1.0% in white 
petrolatum) were applied in the same manner to fresh s tes on the backs or 
volar forearms of all subjects for 24 hours.  Challenge s tes were read on 
removal of the patch and 24 hours thereafter. 

Test substance The test material was Antioxidant A-1790 Cyanox 1790), used as 
supplied by the manufacturer.  Accord ng a data sheet supplied w th the 
study, the melting po nt was 159-161 degrees C. Impurit es were not listed. 

Reliability (2) valid w th restrictions
 The scoring system was not descr

16.05.2003 (16

REPEATED DOSE TOXICITY 

Type Sub-chronic 
Species rat 

male/fema
Sprague-Dawley 

Route of admin. 
Exposure period 90 days 
Frequency of treatm. cont nuous 
Post exposure period not applicable 

25, 100 and 400 mg kg 
Control group yes, concurrent no treatment 

mg/kg bw 
Method other  
Year 1977 

Test substance as prescribed by 1.1 - 1.4 

One animal in the mid-dose group (100 mg/kg  died after 12 days of 
treatment. Study personnel d d not attribute this death to administration of 
test mater An mals were genera y healthy dur ng the study, but 
exh bited a opecia around the nares and paws, diarrhea, watery eyes 
(animals that were b ed, only and encrustment around the nares.  Study 
personnel attributed these s gns to ingestion of a powdered food and did 
not consider them to be related to test material.  Other than week one 
(where females treated w th 25 mg/kg test materia  ate less food than 
females in other groups) and week 3 (when males in the 25 mg/kg group 
ate less food than males in the other groups , there was no difference 
between food intake of treated and control anima s.  There was no effect of 
treatment on we ght or we ght ga n. 

Gamma-g utamyl transpeptidase (GGTP) values in males treated w th 400 
kg were higher than control at 90 days 4.1 vs. 2.6 IU/l), but were w thin 

historica  limits. The elevation was due to 2 5 ma es that had GGTP va ues 
that were twice the values of the other males. Glucose values in fema es 
treated w th 100 and 400 mg/kg (163 and 162 mg/dl, respectively) were 
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lower than controls 209 mg dl) at 90 days but were within the range of 
historica  values (90-284 mg/dl).  The s gnificant differences in glucose 
between high and mid dose females and controls were considered to be a 
result of some unusually high values in the controls and were not 
considered to be related to test material. 

At 90 days, there was a trend toward increased red blood cells in low 8.27 
x 10E6 mm3) and mid-dose anima 8.63 x 10E6/mm3, value s gnificant
different from study control 7.99 x 10E6/mm3) and h storical controls]; 
however, counts in high dose animals (8.04 x 10E6/mm3 were sim ar to 
contro s. nce the increase was not dose-re ated, th s observat on was 
thought to be artifactual in nature and not related to administration of test 
materia

There was no effect of treatment on urina ysis, organ weights, or gross 
patho ogy. One of the males w th a h gh GGTP value had foca
perivascular and periductal mononuclear leukocyte infiltration in the liver, 
but the other anima  did not demonstrate any liver patho vers of 
other males in the h gh dose group had histopathology s milar to that of 
controls.  Other mild inf ammatory lesions character zed by leukocytic 
inf ltration also occurred in the lungs, liver and k dneys of a few animals in 
each group.  l changes were considered to be spontaneous and not 

ated to administration of test mater
Test condition COBS Sprague-Daw ey rats (80 per sex were acc imated for 8 days before 

treatment. They were then ass gned to 4 test groups [0 mg/kg bw control 
diet), or 25, 100 or 400 mg/kg bw test materia ] of 20 per sex per group by 
weight strat cation. At time of assignment, all animals were 4 weeks old. 

ghts of male and female anima s ranged from 69-100 g and 64-95 g, 
respect vely.  Animals were indiv dually housed in suspended sta nless 
steel cages and were maintained in a room that was kept at 70-75 degrees 
F and 40-50% relative humidity, w th 10 exchanges of air hour.  The light 
cycle was 12 hr light 12 hours dark. 

Test diets were prepared by mixing the appropr ate amount of test mater
th equal amounts of ground Purina Lab Chow in a h gh speed blender 
ending time was not noted). After b ending, an additional 2 parts of 

ground lab chow was mixed by hand into the b ended materia After this 
step, an addit ona  amount of ground lab chow was added to give the 
appropr ate dose level (25 mg/kg bw, 100 mg/kg bw or 400 mg/kg bw . The 
diet was then placed in a tw n-shell mixer and mixed until the test materia
was d stributed throughout the diet. The formula used to determine the 
amount of mater al added to feed was as follows: mean body weight x 
dietary leve x 7 days/mean weekly food consumption = mg test material/kg 
feed.  Fresh d ets were prepared at least once per week.  Doses were 

usted weekly on the basis of the we ght and food consumption for the 
preceding week. Doses were not adjusted for purity of the materia

s were maintained on their respective d ets for a period of 90 days. 
As mentioned above, food consumption and body we ghts were measured 
weekly.  Animals selected for clinical chemistry, hematology and urina
(5 per sex per group) were determined by protocol and a table of 
randomizat on. cal chem stry gamma-glutamy transpept dase, 

ucose, glutam c-oxa oacet c transam nase, glutam c pyruv
transaminase, and blood urea n trogen), hematology (erythrocyte count, 
hematocrit, hemog n, differential and total leukocyte count, and platelet 
count and ur na yses (appearance, glucose, m croscopic exam nat on of 
sed ment, pH, protein and specific gravity) were performed on the same 
anima s at appropr ate time intervals (day 90 for clinical chemistries, days 
45 and 90 for hemato og s were fasted overnight before blood 
was collected from the orbital s nus on day 45 and from an unknown s

so was collected on days 45 and 90.  Organ we
(brain, gonads, heart, k dneys and liver were measured in all animals that 
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survived to day 90. 

At study termination, all an mals were weighed. They were then 
euthanized.  The urogenital orifaces, tail, each p nna, eyes and externa
auditory meatus were examined v sually and by palpatation for d stortions. 
All subcutaneous tissues were examined inc uding regional lymph nodes, 
mammary and sa vary g ands. Abdom na contents, and the bra n, pitu tary 
gland and crania  nerves a so were examined gross The follow ng 
tissues were taken and preserved for poss ble h stologic evaluation: 
adrena , aorta, urinary b adder, bone, bone marrow, cerebellum, cerebrum, 
pancreas, p tuitary, sk n , stomach, thyro d, colon, esophagus, eye, heart, 
ileum, jejunum, k dney, prostate, salivary g and, spleen, testes, tongue, 
uterus, liver, ung, lymph node, mammary gland, muscle (skeletal), sciatic 
nerve, ovary, parathyroid, seminal ves e, spinal cord, thymus and 
trachea. Any organ or t ssue exhib ng a les on was noted and the es on 
was taken for h stopatho ogical examination.  Complete histopathology was 
performed on 10 anima sex/group from the contro and h gh dose groups. 
These anima s were selected randomly from a table. Microscopic 
examination of the heart, liver, lungs and k dneys was performed on all 

onal an ma s that survived to termination. 

Data for food intake, we ght gain, clinical chemistries, hematologies, 
na yses, and organ we ghts were ana yzed using a blocked 2-way 

analys s of variance that compared data between and w th n groups. If F 
va ues were s gn cant, data were compared us ng Dunnett's t-test. The 
level of significance is p < 0.05. 

Test substance The purity of the test material was 90.0%. Impurit es were not listed. 
Conclusion The changes that were observed evated gamma-glutamyl 

transpeptidase in high dose males, decreased glucose in females, and 
ncreased red b ood ce  counts n m d-dose ma es at 90 days were not 
considered to be related to test material s nce they were not dose-
dependent and were with n norma  lim ts.  Therefore, authors conc uded 
that the "no effect" dose was 400 mg/kg bw. 

Reliability (2) valid w th restrictions 
Doses of test material, homogeneous d str bution, and stability in the diet 
were not confirmed analytically.  More hematological, clinical chemistry and 
ur nalys s parameters are measured n gu del ne stud es. A high enough 
dose to produce a s gnificant toxicological effect was not used. 
Critica  study for SIDS endpoint 

22.05.2003 (20

Type Sub-chronic 
Species 

male/fema

Route of admin. 
Exposure period 13 weeks 91 days
Frequency of treatm. 1 hour/day 
Post exposure period not applicable 

46 mg/kg/day 
Control group yes, concurrent no treatment 

 mg/kg bw 
Method other  
Year 1983 

Test substance as prescribed by 1.1 - 1.4 

None of the controls or animals treated w th CL 226,034 died.  Clinical 
gns such as un atera  or b latera  serous ocu ar d scharge, undigested 

food (occasionally mixed w th mucoid substance) found in the tray after 
feed ng, oose feces (occasiona y m xed w th muco d substance) found in 
tray before and after feed ng, redness of the pinnae, and areas of sk
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redness and part al a opec a were noted n both contro and treated an mals 
milar inc dences. 

Throughout the treatment per od, the mean body we ghts of CL 226,034-
treated dogs of both sexes were consistently lower than the controls, but 
none of the values were statistically s gn ficant.  The mean body weight 

ns of control males and females were 2.4 and 2.3 kg, respectively, and 
treated males and fema es ga ned an average of 2.0 and 1.7 kg, 
respect vely.  Throughout the exper ment, the average food intake of 
treated animals was s ightly but consistently lower than that of treated 
dogs.  None of the values were s gnificant y d fferent in males.  Average 
food intake of treated females was significantly different from controls at 
week -3 217.2 g/dog day in control vs. 160.4 g dog/day in treated), week 1 
(310.7 g/dog/day in control vs. 275.5 g dog/day in treated), and week 2 
(330.6 g/dog/day in control vs. 288.3 g dog/day in treated). 

The test mater al was stable in the d et for 14 days and was distr
homogeneously.  The amount of test materia  intake n males and females 
ranged from 88.4-103.7% and 99.4 - 110.0% of target, respectively.  The 
mean amount of CL 226,034 intake for the entire feeding period was 97.5 
+/- 4.41% of the des red amount for males and 103.8 +/-3.64% for fema es. 

The ophthalmo ogic exam nations of 2 female dogs one control and one 
treated were abnorma  during the test.  One control had a right eye w th a 
small focus of tapetal hypereflectivity and pigment clump ng lateral to the 
main retinal vessels at pretreatment, wh ch was not evident at week 6. 
week 12, the right eye had a small area of tapetal hypereflect ty that 
appeared to be a focal inactive scar. In a treated animal that had norma
exams at pretreatment and week 6, the r ght eye had a sma hemorrhage 
in the nerve fiber layer, superolatera  to the optic nerve head at week 12. 
The s gnificance of these find ngs was not listed. 

Throughout the study, there was no consistent effect of test mater al on any 
hemato og cal, c inica  biochemica na ysis parameter.  Occas onal 

fferences n parameters were udged to be nconsequent nce the 
values were w th n normally accepted ranges, did not change consistently 
over time and were not observed in both sexes. 

There was no effect of treatment on weight of any organ examined. Gross 
patho ogical find ngs revea ed that 4 dogs (1 male and female in each of 
the groups  had roundworms in the intestines. Other gross f ngs were 
judged to be nc   Two controls showed excoriation and/or redden
of the skin.  Upon h stologica examination, one of the animals had 
demodectic mange, and the other showed s ight inflammatory changes. 
Another control dog that did not exhib t gross skin changes also had 
demodectic mange upon histo ogic examination. 

Histopathologica  exam nations did not revea  any treatment-re ated effects. 
One treated male had a small granuloma and a focus of eos nophils in the 
mesenteric lymph nodes. It was concluded that this was probably 
associated w th parasitic larva  migration. Parafollicu ar cell hyperplasia in 
the thyro d was found in 3 treated anima s and 3 contro s.  One contro  and 
one treated male had macrophages conta ning a dark brown pigment in the 
paracortical zone of 1 manidbu ar lymph node.  A focus of capsu ar 
thickening seen in the spleen of a treated female was judged to be 
inc

Test condition Purebred beagle dogs (31 sex, approximate y 5 months o d) were 
acc mated for 55 days before use. The supp er had immun zed the dogs 
against canine d stemper, infectious canine hepatitis, canine leptospiros s, 
parovirus and rab es. A veter narian concluded that they were hea thy prior 
to shipment.  The body we ght range of the animals ust prior to treatment 
was 5.6 to 9.3 kg for males and 4.5 to 8.5 kg for females.  The dogs were 
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housed ind dually in a room maintained under a 12 hr light 12 hr dark 
cyc e and 12 a r changes hour.  

During the acclimation period, the animals were randomly ass gned to 7 
treatment groups of 4 animals sex.  Five of these groups were go
treated w th a compound B (wh ch was not ident ed  One group served 
as a contro  group, and the other was to be treated w th CL226,034 
(Cyanox 1790). 

Diets contain ng the test materia were prepared weekly by adding the 
required weight of the test material to known amounts of powdered certified 
dog chow and mix ng for approximate y 30 minutes in a Hobart mixer. 
Homogeneity and adequacy of mixing of the test diets were evaluated by 
analyzing samples from the top, middle and bottom of the mixer.  Stability 
of the test d et was analyzed immed y after preparation and storage at 
ambient temperature for 7 and 14 days.  Fresh d ets were stored at 
approximately 4 degrees C in labeled airtight plastic conta ners for the 
period of use.  The concentration of test mater al in the d ets was checked 
during weeks 1, 2, 4, 8 and 13, immediately after preparation. 

From study day -5.1 to 0.1, the dogs were fed 400 g/day of a standard 
certified commercial dog food.  From study day 0.2 to termination, the 
males were fed 450 g/day and the females 400 g/day. For one hour per 
day, test an ma s were fed d et containing test mater al (compound B or 46 

kg day CL226,034 Fresh water was available ad libitum. There were 
no contam nants in the food or water that were expected to affect the 
outcome of the test. All controls and animals treated w th CL226,034 were 
on test for a min mum of 91 days. 

s were observed for c inica gns twice daily (or more frequently if 
necessary).  ma s that exh ted overt changes in physical appearance 
or behav or were examined by a veterinary a de. Abnorma  anima s were 
examined by a veter narian. Each animal was weighed weekly pr or to and 
during the treatment period, and just prior to necropsy. Food consumption 
was determined daily and calcu ated and documented weekly.  
ophthalmoscop c examination was conducted pr or to treatment and during 
weeks 6 and 12 of treatment on all controls and anima s treated w
CL226,034.  ne sulfate (1% solution was administered as a 
mydr atic, and the conjunctivae, sclera, cornea, iris and fundus were 
examined by a veter nary ophthalmologist. 

Laboratory investigations hematolog es, clinical b ochemistries and 
na ysis were performed on all controls and animals treated w

CL226,034 prior to treatment and during weeks 6 and 12.  Blood samples 
were collected from the jugular veins after animals were fasted overnight. 
Urine samples were collected over the final 17 hours of a 21-hour period 
food and water deprivation. The hematological parameters measured were 
hemoglobin, hematocrit, red blood cell count, white blood cell count (tota

fferential), p ate et count, prothrombin time, and W ntrobe's 
constants Clinical b ochemistries were b ood urea n trogen, glucose, tota
protein, albumin (A), globulin (G), A G ratio, serum sodium, potassium, 

cium and chlor de, creatinine, serum glutamic pyruvic transam nase 
(SGPT), serum g utamic oxaloacetic transaminase SGOT), serum alkaline 
phosphatase (SAP , lactate dehydrogenase LDH) and total bilirubin. 
Urinalyses inc uded volume, specific gravity, pH, protein, color and 
appearance, hemoglob n, nitrite, glucose, urobilinogen, ketones, 
microscopy of centrifuged deposit and b le pigments. 

A complete gross necropsy was performed on each dog that survived to 
study termination.  The animals were euthanized and exsanguinated, and 
the follow ng organs were d ssected and we ghed: adrenals, bra n, heart, 
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kidneys, liver, ovaries, p tuitary, spleen, testes and thyro d lobes (with 
parathyro ds Paired organs were we ghed separate y.  The follow ng 
organs were preserved, sectioned, stained and sub ected to 
histopathological examination: adrenals, aorta thorac , bone (sternum 

th marrow, bra n (cerebe lum, cerebrum and brain stem), cecum, colon, 
duodenum, epid dymides, esophagus, eyes, jejunum, gallb adder, heart, 
ileum, k dneys, liver (samp e from 2 lobes , lungs, lymph nodes 

bular and mesenter c), mammary g and nguinal), optic nerves, 
ovar es, pancreas, p tuitary, prostate, salivary g and (mandibular , sc atic 
nerve, ske eta muscle, sk n, sp na  cord cervical), sp een, stomach 
(cardiac region, fundus and pylor c reg on), testes, thymus, thyro d lobes 
(and parathyroids), tongue, trachea, ur adder, uterus (horns and 

, vagina and any abnormalities.  Femoral bone marrow smears were 
prepared for each animal and were sta th May-Grunwa d-Giemsa. 
These smears were to be eva uated if hematologica ndings were 
abnormal. 

Mean values and standard devotions of data with the exception of 
hemato og cal and blood biochemica data were statistically analyzed 
using Student's t-test.  The probability of t was calculated at the p < 0.5 
value, and any s gnificant differences were noted. 

Hematolog cal and b ochemical data were analyzed using Bartlett's 
test followed by Student's t-test when the variance between groups was 
homogeneous or by the Kruskal-Wallis test when the var ance between 
groups was heterogeneous. 

Test substance The test mater al was CL 226, 034, which is Cyanox 1790.  It was supplied 
as a white powder from American Cyanamid.  Documentation of purity did 
not accompany the study. According to a Cytec Industr es Inc. (formerly 
known as American Cyanamid) MSDS of the materia written n 2001, the 
purity of the material is 93.7 - 98.9%. Impurities are not listed on the 

Reliability (2) valid w th restrictions 
Only one dose of material was tested.  An add tional dose that was 
expected to produce toxic ty should have been tested.  Otherwise, the 
study was comparable to a guideline study. 
Critica  study for SIDS endpoint 

22.05.2003 (21

Type Sub-chronic 
Species 

male/fema

Route of admin. 
Exposure period 90 days 
Frequency of treatm. cont nuous 
Post exposure period not applicable 

7.5, 15 and 30 mg/kg 
Control group yes, concurrent no treatment 

 mg/kg bw 
Method other  
Year 1977 

Test substance as prescribed by 1.1 - 1.4 

Remark The no effect level ass gned by study personnel was 30 mg kg.  They did 
not consider the reduced body we ght gains in females to be related to test 
materia  because 1) food consumption was comparable between groups 
and 2) no abnormal c inical s gns were noted. 
None of the animals d ed during the study.  During the treatment period, 
var ations in stool consistency (soft stool, d arrhea, etc.) were noted 
intermittently in treated animals.  This observation was attributed to the 
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introduction of a foreign materia  into the GI tract of the beagle and was not 
considered to be related to the admin stration of Cyanox 1790 specifically. 
There were no s gnificant differences in food consumption between 
contro s and an ma s treated with test materia All anima s ga ned or 
maintained body we ght. There were no s gnificant differences between 
we ghts of male control and treated dogs except at week 0 (before 
treatment).  Female dogs treated w th any dose of test materia  had lower 
body weights than controls throughout the study (including week 0). Weight 

ns of females decreased in a dose dependent manner, w th the average 
ns for females treated w th 0, 7.5, 15, or 30 mg/kg be ng 1.6, 1.3, 1.1, 

and 0.7 un ts were not listed, but are assumed to be kg). 

At the 30 day interval, dogs treated w th 7.5, 15 or 30 mg/kg test material 
(112, 112 and 119 mg/dl in males and 114, 124 and 119 mg/dl in fema es, 
respect ve  had s cant ower glucose values than dogs n the contro
group (140 and 133 mg/dl in males and females, respectively). At 90 days, 
female dogs treated w th 7.5 and 30 mg/kg had lower glutamic-oxaloacetic 
transaminase values (27 and 26 IU/l) than controls (32 IU/l). At 90 days, 
the erythrocyte count was significantly lower in male dogs treated with 15 

kg than controls (5.47 vs. 6.11 x 10E6/mm3, respect vely). As all values 
were w n normal limits, these observations were not considered to be 
related to treatment.  No other d fferences in any clinica  chemistry or 
hemato og cal parameter and no changes in any ur na ysis parameter were 
noted between groups. 

There was no effect of treatment on weight of any organ examined or on 
gross or h stopatho ogy. All changes observed were considered to be 

ated to necropsy procedures or a paras tic infection. 
Test condition Thirty two pure bred Beagle dogs (16 per sex) were acclimated for 16 days 

before treatment. They were vacc nated aga nst can ne distemper, hepatitis 
and leptosp ros s by the supplier. Animals were indiv dually housed in 
suspended stain ess stee cages and were maintained in a room that was 
kept at 70-76 degrees F and 25 - 50% relative humidity. The light cycle 
was 12 hr light/12 hours dark. Cages were c eaned semi-monthly. 

Dogs were ass gned to 4 test groups [0 mg/kg bw (control d et), or 7.5, 15 
or 30 mg/kg bw test materia of 4 per sex per group one week pr or to 
treatment by we ght stratificat on.  On day 1 of treatment, we ghts and ages 
of the animals were 5.1 - 6.7 kg and 4 - 5 months, respectively. 

Test diets were prepared by geometrica y diluting the appropriate amount 
of test material w th Purina Laboratory Can ne Diet in a grounded tw n shell 
blender.  The mixing time was not mentioned.  ets conta ning the least 
amount of test material were mixed first. The blender was completely 

eaned between mixing each dose level.  The formula used to determine 
the amount of materia  added to feed was as follows: mean body weight (g) 
x dose (mg kg bw)/mean food consumption per day (g) = mg test 
materia /kg diet.  The desired doses were 7.5, 15.0 and 30.0 mg/kg bw.  
Doses were not adjusted for pur ty of the materia . Doses were adjusted 
weekly based on the group body we ghts of dogs for that week.  Diets were 
prepared weekly. 

s were maintained on their respective d ets for a period of 90 days. 
As mentioned above, food consumption and body we ghts were measured 
weekly.  Clinica  chemistry (gamma-g utamyl transpeptidase, glucose, 
glutamic-oxa oacetic transaminase, glutamic pyruv c transaminase, and 
blood urea n trogen), hematology erythrocyte count, hematocrit, 
hemog ob n, different  and tota eukocyte count, and platelet count  and 

na yses (appearance, glucose, microscopic examination of sediment, 
pH, protein and specific gravity) were performed on b ood and urine 
collected from al  an mals after a 16 hour fast dur ng the week pr or to 
treatment, and weeks 8 and 13 of treatment.  The s te of b ood co ect on 
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was not mentioned. 

At study termination days 90 and 9a), all anima s were weighed. They 
were then euthanized and exsanguinated. The urogenital orifaces, anus, 
tail, externa  auditory meatus and sk n were examined v sually and by 

pation for masses.  All subcutaneous tissues were examined inc ng 
regiona  lymph nodes, mammary and salivary g ands. The brain, pituitary 
gland, spinal cord, eyes and cran nerves also were examined gross y. 
The ent re gastro-intest nal tract from the cephalad part of the esophagus 
to the cauda  part of the co on was nc sed, washed w th tap water, and the 
mucosa was subjected to v sual examination.  The condition of the thoracic 

scera was noted inc uding the thymus and lymph nodes. The lungs were 
removed and all lobes examined, and the heart was exc sed to permit 
examination of each chamber.  The brain, gonads, heart, k dneys, p tuitary, 
thyroids and liver of al  an mals were we ghed. The liver and k dneys were 
sectioned at varying intervals. 

Small portions of the following t ssues were taken and preserved in 10% 
neutrally buffered formalin for poss sto ogic eva uat on: adrenal, aorta, 
gall bladder, ur nary b adder, bone, bone marrow, cerebellum, cerebrum, 
colon, esophagus, eye, heart, ileum, jejunum, k dney, liver, lung, lymph 
node, mammary gland, musc e (skeletal), sciat c nerve, ovary, pancreas, 
parathyro d, pituitary, prostate, salivary g and, skin, spinal cord, spleen, 
stomach, testis, thymus, thyroid, tongue, trachea and uterus. Sect
were prepared at 5 microns from paraff n b ocks and sta ned w
hematoxy n and eos n. 

Data for food intake, body we ght, clinical chemistries, hematologies, and 
organ weights were ana yzed using a randomized b ock analys s of 
var ance.  The level of significance s p < 0.05.  No statistical eva uations 
were performed on surviva  or ur nalysis data and inc dences of gross or 
microscop c lesions. 

Test substance The page describing the pur ty of the test mater al was miss ng from the 
report.  However, the purity of the test material used in a rat study that was 
performed at the same facility around the same time was 90.0%. 
Impurities were not listed. 

Reliability (2) valid w th restrictions 
Doses of test material, homogeneous d str bution, and stability in the diet 
were not confirmed analytically.  More hematological, clinical chemistry and 
ur nalys s parameters are measured n gu del ne stud es. A dose that 
produced a s gnificant toxicolog cal effect also should have been tested. 

22.05.2003 (19

Type Sub-chronic 
Species rat 

male/fema
Sprague-Dawley 

Route of admin. 
Exposure period 30 days 
Frequency of treatm. cont nuous 
Post exposure period not applicable 

0.5, 1.0 and 2.0 % 
Control group yes, concurrent no treatment 

Method other  
Year 1976 

Test substance as prescribed by 1.1 - 1.4 

Remark This was a range-finding study for a 90-day study.  Therefore, it was not 
des gned to be an in-depth examination.  It is likely that the increased 

ative liver we ght in the h gh dose females is due to reduced body 
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we ght.  The authors d d not consider the decreased body weight of h
dose fema es or the changes observed n the liver of one high dose ma e to 
be ind cative of a treatment-related effect.  They therefore determined that 
the no effect evel was 2%.  However, it s interesting to note that high dose 
fema es had lower body weights but ncreased food consumpt on. 
Therefore, it appears that the mater al d d have an effect on body we ght at 
the highest dose. It was noted in the text that diarrhea occurred n h gh 
dose as well as low dose animals).  No exp anation was g ven for this 
observation, and it was not considered to be s gnificant by study personnel. 

Based on the results, doses of 100, 400 and 1600 mg/kg were ass gned for 
the 90-day study.  However, the highest dose actua y used in the 90-day 
study was 400 mg/kg. 
None of the animals d Rats receiving test material exh bited diarrhea 
(low and high-dose anima  and irritation of the face, ears and stomach 
(mid and high dose animals). Because s milar irritat on is occas onally 
observed in Sprague-Daw ey rats it was not attributed to administration of 
test material. A opecia was noted in controls as well as treated animals.  

gnificant effect of treatment on food consumption at week 4 was noted in 
females.  There was a trend towards increased food consumption in all 
treated groups, w th the va ue for the high-dose females s gnificantly 

fferent from contro  The average values for food consumption of females 
treated with 0, 0.5, 1.0 and 2.0% test mater were 118, 133, 131 and 138 
g/week respect vely.  The authors conc uded that the increase in food 
consumpt on was not re ated to adm strat on of test mater al. 

Although the authors stated there was no effect on body weight, there was 
a trend towards decreased terminal body weight in females at the two 
highest doses, w th the average value for the h gh dose group s gnificantly 

fferent from contro  The average va ues for term na  body weight of 
fema es treated with 0, 0.5, 1.0 and 2.0% test materia were 199, 208, 173 
and 159 g week respectively. 

There was no effect of treatment on absolute organ weights.  However, in 
fema es, average re at ve ver we ghts of an mals treated w th 0.5% 4.98
1.0% (5.97) and 2.0% (6.98  and average re at ve k dney weights of 
anima s treated w th 2.0% test material (1.207) were significantly different 
from control values for liver (4.67) and k dney (0.831).    

The only s gnificant gross observation seen at necropsy was discoloration 
of the liver of 2 h gh dose males and 2 h gh dose females.
histopathological changes were observed in 3/4 of these rats.  One h gh 
dose ma e exhib ted minimal intralobu ar scattered foci of extra medullary 
hematopoesis and mononuc ear inf ltrates. Infrequent degenerating 
indiv dua  hepatocytes were assoc ated w th the mononuclear infiltrates.
was concluded that the effects on the liver were not due to test materia

Test condition Forty healthy CD rats <= 4 weeks past wean ng and < = 100 g  were 
acclimated for 7 days prior to treatment. The rats were housed ind vidually 
and provided food and water ad libitum.  Rats were randomly a ocated to 4 
groups of 5/sex.  The groups were g ven diet contain ng 0 % (control), 0.5, 
1.0 or 2.0 % test materia  for 30 consecut ve days.  Deta s about how the 
diets were prepared were not present. 

All animals were observed daily to detect poss e s gns of toxic ty. Food 
intake and body we ght were measured weekly.  Necrops es were 
performed on all anima s at study termination. At necropsy, all an ma
received a thorough exam nation inc uding all body surfaces, both internal 
and external, subcutaneous tissues, and the follow ng organs: adrenal, 
aorta, urinary bladder, bone, bone marrow, cerebellum, cerebrum, colon, 
esophagus, eye, heart, ileum, jejunum, kidney, liver, lung, lymph node, 
mammary gland, skeletal musc e, sciat c nerve, ovary, pancreas, 
parathyro d, pituitary, prostate, salivary g and, seminal ves e, sk n, spina
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cord, spleen, stomach, testes, thymus, thyro d, tongue, trachea and uterus.  
The liver and k dneys (combined were we ghed.  The anima  carcass a so 
was examined for les ons and other irregu arities.  The aforementioned 
organs were preserved in buffered 10% formalin and the livers of 2 high 
dose ma e and female rats were exam ned histologica ly. 

Data were analyzed using a parametric analysis of var ance (randomized 
block des gn) and Student's t tests. The level of s gnificance was p < 0.05. 

Test substance The test mater al was Cyanox 1790.  Documentation of purity did not 
accompany the study.  Accord ng to a Cytec Industries Inc. (formerly 
known as American Cyanamid) MSDS of the materia written n 2001, the 
purity of the material is 93.7 - 98.9%. Impurities are not listed on the 

Reliability (2) valid w th restrictions 
Doses of test material, homogeneous d str bution, and stability in the diet 
were not confirmed analytically.  Clinica  chemistry, urinalysis and 
hemato og cal parameters were not measured. 

22.05.2003 (18

Type Sub-chronic 
Species 

male/fema

Route of admin. 
Exposure period 30 days 
Frequency of treatm. cont nuous 
Post exposure period not applicable 

25, 100, 400 and 1600 mg kg 
Control group 

none ass gned 
mg/kg bw 

Method other  
Year 1976 

Test substance as prescribed by 1.1 - 1.4 

Remark On days 22-30, dogs in the 25, 100 and 400 mg/kg/d groups were 
inadvertently given 2.1 g test material/kg feed (84.0 mg/kg bw), 8.17 g test 
materia /kg feed 333.3 mg/kg bw), and 26.7 g test mater al/kg feed 1335 

kg bw). The LOAEL listed above was ass gned by study personnel. 
However, s nce all doses appeared to cause h stologica  changes in the 
liver, the LOAEL appears to be lower than the lowest doses tested (25-84 

kg
None of the animals d No abnormalities were noted in the general 
appearance or behavior.  Soft feces were noted on various days from days 
11-22 in 1 2 anima s dosed w th all concentrations of test mater al except 
the h gh dose, and 2/2 an mals treated w th the h gh dose.  The number of 
days w thin this interval that the dogs exh bited soft feces increased w
ncreas ng concentrat on. 

Both dogs treated w ghest two concentrations of test mater al (400
1135 and 1600 mg/kg) and one dog in the 100-333.3 mg kg group lost 
we ght during the study.  The other dogs gained weight at an acceptab
rate. Weight loss was attributed to be a s gnificant effect of treatment. 
Food consumption in the highest two dose groups was reduced. 

One h gh dose dog had increased liver, k dney and adrena weights 
compared to the other animals and historica  controls.  Another high dose 
dog had a slightly increased adrena weight. One dog in the 100-333.3 

kg group had increased k dney we

A consistent d scoloration and purple stipp ng of the liver was noted 
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(particular y in the high dose anima The gall b adder of one dog in the 
100-333.3 mg/kg group and another in the 1600 mg/kg group appeared 
thickened and contained bright yellow b le. The dog n the 1600 mg/kg 
group that had changes in the gallb so had an en arged spleen and 
dark colored peribronchial nodes. The kidneys of dogs in all groups except 
the 25-84 mg/kg group had pale cortexes and dark pink outer medullae. 
The card ac musc e of one high dose dog had a grey sh t nged 
appearance. 

The liver, k dney, gallbladder and heart of the anima s that exh bited gross 
changes were examined h stologically. The heart, gallba dder and k dneys 
were normal (with the exception of moderate vacuolization of the proxima
tubu e epithelium in one 400-1135 ppm female).  At 100-333.3 mg/kg and 
above, there was marked central lobular hepatocyte degenerat on. 
change was characterized by centra lobular fatty degeneration, hydropic 
swelling of hepatocytes, hepatocyte necros s and inf ltrates of mononuc ear 
leukocytes. Occas onal foc  of hemorrhage were present. At the 1600 

kg concentration, proliferation of fibrob asts was observed.  At 25-84 
kg, mild hydropic swelling and necrosis and moderate fatty changes 

were noted in the 
Test condition Eight purebred beagle dogs (4/sex) actively immunized against d stemper, 

nfect ous hepat s, eptosp ros s and rabies were acc mated for 7 days 
or to treatment. They rats were housed ind dually and provided water 

ad libitum.  A daily portion of Purina Laboratory Can ne Diet was offered 
each day.  Dogs were randomly allocated to 4 groups of 2/sex. The groups 
were g ven diet conta ning 25, 100, 400 or 1600 mg kg day test mater  for 
30 consecutive days.  

Test materia  was mixed w th the diet using a Patterson-Kelley Twin Shell 
Blender at the appropriate concentrations based on the mean body weight 
of the dogs. A da y port on of 250 g/dog was offered each afternoon from 
days 0-21 and 300 g dog from day 22-30.  

All animals were observed daily to detect poss e s gns of toxic ty.  Special 
attention was placed on appearance, behav or and excretory funct ons. 
Food intake was recorded daily and body we ght was measured prior to 
treatment, weekly during treatment and at termination.  Necropsies were 
performed on all anima s at study termination. At termination, all anima
were euthanized and exsanguinated.  Weights of the bra n, gonads, heart, 

dneys, liver, pituitary and thyro ds were recorded and re at ve organ 
ghts body we ght were ca culated.  The adrenal, aorta, ga  bladder, 

nary bladder, bone, bone marrow, cerebellum, cerebrum, colon, 
esophagus, eye, heart, ileum, jejunum, kidney, liver, lung, lymph node, 
mammary gland, skeletal musc e, sciat c nerve, ovary, pancreas, 
parathyro d, pituitary, prostate, salivary g and, skin,  spinal cord, spleen, 
stomach, testes, thymus, thyro d, tongue, trachea and uterus were 
preserved in buffered 10% formalin for poss e future examination. 

Test substance The test mater al was Cyanox 1790.  Documentation of purity did not 
accompany the study.  Accord ng to a Cytec Industries Inc. (formerly 
known as American Cyanamid) MSDS of the materia written n 2001, the 
purity of the material is 93.7 - 98.9%. Impurities are not listed on the 

Conclusion At 1600 mg/kg, reduced food consumption cou d have been due to the 
unappetizing nature of the diet.  Necropsy findings and organ weight data 
indicated poss e treatment-re ated effects on the liver at 400 and 1600 

kg. 
Reliability (4) not ass

Doses of test material, homogeneous d str bution, and stability in the diet 
were not confirmed analytically.  Clinica  chemistry, urinalysis and 
hemato og cal parameters were not measured. Only 2 anima s were tested 
per dose.  There were no negat ve controls.  The amount of material given 
to dogs in the 25, 100 and 400 mg kg day groups was much h gher than 
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the des red doses from days 22-30. 
22.05.2003 (23

5.5 GENETIC TOXICITY ‘IN VITRO‘ 

Type Bacterial reverse mutat on assay 
System of testing S. typhimurium strains TA98, TA100, TA1535, TA1537 and E. coli 

WP2uvrA 
Test concentration 0, 62, 185, 556, 1667 and 5000 micrograms/plate (Test 1 ; 0, 125, 250, 

500, 1000 and 2000 micrograms/plate (Test 2) 
Cytotoxic concentr. > 5000 micrograms plate 
Metabolic activation th and w thout 

negative 
Method OECD Test Guideline 471 
Year 2001 

Test substance as prescribed by 1.1 - 1.4 

The test mater al was not positive in any of the strains tested in the 
absence and presence of S-9 mix. In test 1, the mean numbers of 
revertants in negative control cultures of S. typh mur um strains TA98, 
TA100, TA1535 and TA1537 and E. coli strain WP2uvrA were 31, 139, 14, 
11 and 34 w thout S-9 and 35, 136, 16, 9 and 40 w th S-9 (respectively
With the test mater al, the numbers of revertants in negat ve contro
cultures of S. typhimur um strains TA98, TA100, TA1535 and TA1537 and 
E. coli strain WP2uvrA ranged from 23-32, 103-135, 18-25, 5-9 and 26-37 

thout S-9 and 34-53, 111-150, 10-15, 6-11 and 21-34 w
(respectively). In test 2, the mean numbers of revertants in negative 
contro  cu tures of S. typh mur um strains TA98, TA100, TA1535 and 
TA1537 and E. coli strain WP2uvrA were 36, 164, 19, 19 and 32 w thout S
9 and 64, 156, 18, 24 and 40 w th S-9 (respectively).  With the test 
materia , the numbers of revertants in negative control cultures of S. 
typhimur um strains TA98, TA100, TA1535 and TA1537 and E. coli strain 
WP2uvrA ranged from 38-45, 160-175, 17-29, 15-22 and 29-36 w thout S-9 
and 54-66, 163-172, 14-25, 20-24 and 36-49 w th S-9 (respective

The test was valid, as the positive controls nduced at least the min mum 
number of revertants as spec ed by the protocol. The test mater al was 
toxic at the 4 highest concentrations tested in Salmonella strain TA1537 in 
the first test, but not the second. 

Test condition Salmone a typhimur um strains TA98, TA100, TA1535 and TA1537 were 
obtained from Dr. Bruce Ames Univers ty of Californ a, Berke ey, USA) 
and Escherichia coli WP2uvrA was obtained from Dr. C. Voogd, National 
Institute of Public Hea th and Env ronmental Protect on, Bilthoven, the 
Nether ands.  Frozen stocks of each stra n were tested for hist dine or 
tryptophan requ rement and sensitivity to ampicillin, crysta violet and UV 
radiation (where appropriate). 

S-9 was prepared from the vers of twelve male Wistar rats five days after 
they had been nduced i.p. w th a s ng e dose of 500 mg kg Aroc or 1254
soya bean o  (20% w The S-9 was assayed for sterility (0 colonies 10 
microliters , protein content (32.1 g/l) and cytochrome P-450 content 
micromo es/l; 0.924 micromoles g prote .S-9 was frozen until use.  
day of use, aliquots of S-9 were thawed, mixed w th a NADPH-generating 
system, and kept on ce unt  use. 

The mater was tested in two separate plate incorporation assays. Test 
materia was d ssolved in DMSO at 50 mg/l for the first assay and 20 mg/l 
for the second.  A clear solution was obta ned. This solut on was used to 
make serial dilutions by 3-fold intervals in the first assay (62, 185, 556, 
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1667 and 500 micrograms ate), and 2-fold interva s in the second assay 
125, 250, 500, 1000, and 2000 micrograms ate).  In both assays, the 3 
ghest concentrat ons prec tated n the top agar. Pos ve contro s were 

1.0 microgram/plate sod um azide (strains TA100 and TA1535 w thout S
9), 80 micrograms/plate 9-aminoacr dine (stra n TA1537 w
micrograms ate 2-nitrofluorene (strain TA98 w thout S-9), 100 
micrograms ate N-ethyl-N-n trosourea (strain WP2uvrA w thout S-9), 2
aminoanthracene (2 micrograms/plate for strains TA98, TA100, TA1535 
and 80 micrograms ate for WP2uvrA), and bezo pyrene 
micrograms ate for strain TA1537). 

Bacteria (0.1 ml of a fully grown culture), test materia , negative contro
(DMSO) or positive contro  (0.1 ml of the appropriate dilution), and 0.5 ml of 
sod um phosphate buffer (for tests w thout metabolic act vation) or 0.5 ml of 
S-9 mix (for tests w th metabolic activation) were mixed w th 2 ml molten 
top agar (containing 0.6% agar, 0.5% NaCl and 0.05 mM L-h stidine 
HC 0.05 mM biot n for Sa monel a and supp emented w th 0.05 mM 
tryptophan for E coli), and the mix was poured onto min ucose agar 
plates (1.5% agar in Voge and Bonner medium E w th 2% glucose
plates were prepared in tr plicate.  The p ates were ncubated at 37 
degrees C for 3 days. Subsequently, the h s+ Sa monella  and trp+ (E. 
coli) revertants were counted.  The background lawn of bacteria growth 
was examined microscop cally to determine if the materia  caused toxicity. 

The study was considered valid if the mean colony counts of controls were 
thin acceptab e ranges and the pos tive controls caused a min mum 3

fold (strains TA100 or WP2uvrA w thout S-9 and TA98, TA100 and TA1537 
th S-9), 5-fold (strain TA1535 w th and w thout S-9 and WP2uvrA w th S

9), or 10-fold (strain TA1537 w thout S-9) increase in the number of 
revertants.  In addit on, plates lost through contamination or other 
unforeseen events had to be < = 5%. 

A response was considered pos tive if the mean number of revertants on 
the test p ates was 2-fold greater than that of negat ve controls. 
response was equivocal is the mean number of revertants was increased 
by 2-fold in strain TA100 or slightly less than 2-fold for the other strains. 

A second test was to be conducted if the first test was inconclus ve. The 
first test was considered to be inconclus ve if < 5 analyzable concentrations 
were obtained, if a pos tive or equivoca response at only one concentration 
was observed or if pos tive or equ vocal responses at severa
concentrations were observed that were not concentration-dependent. 

A test materia was considered to be mutagenic if a concentration-related 
increase or reproducible pos ve response was observed.  A test materia
was not mutagenic if it produced neither a dose-re ated increase in the 
mean number of revertants nor a reproducib e response at any of the t

nts.  Both numerical s gnificance and bio ogical relevance were 
considered together in the eva uation. 

Test substance The purity of the test material was 93.7-98.9%. 
Reliability (1) valid w thout restriction 

The test was performed accord ng to an established guideline. 
Critica  study for SIDS endpoint 

20.05.2003 (17

Type Mouse lymphoma assay 
System of testing cultured mouse lymphoma L5178Y cells 
Test concentration 6.2, 12.5, 25, 50, 100 and 200 micrograms/ml for test 1, 6.6, 8.2, 10, 13, 

16, 20 and 25 micrograms ml for test 2 w thout S-9 and 25, 33, 41, 51, 64, 
80 and 100 micrograms ml for test 2 w th S-9 

Cytotoxic concentr. > = 20 micrograms/ml (w thout S-9 , > = 51 micrograms/ml (with S-9) 
Metabolic activation th and w thout 
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negative 
Method OECD Test Guideline 476 
Year 2001 

Test substance as prescribed by 1.1 - 1.4 

Remark Turbidity was present at 100 and 200 micrograms n the first experiment 
(both in the presence and absence of S-9).  Slight turbidity was observed at 
100 micrograms/ml in the second experiment (in the presence of S-9). 

Although the methods section stated that 0.1 mM methyl 
methanesu phonate MMS) was used as a pos ve control in both tests 

thout S-9, the results table for test 1 ndicates that 10 mM MMS was 
used.  It is believed that this s a mispr nt, s nce the number of mutants 
produced was s milar to that produced in the second study w th 0.1 mM 
MMS. 
There was no concentration-re ated increase in mutants in the presence or 
absence of S-9 in e ther study.  In the presence of S-9 mix, the mutant 
frequenc es were increased at s ngle concentrations of 100 micrograms/ml 
in the first test (414 x 10E6 mutants in treated vs. 889 and 109 x 10E6 
mutants in the negative controls) and 33 micrograms ml in the second (724 
x 10E6 mutants in treated vs. 96 and 130 x 10E6 mutants in the negat ve 
controls). Both findings were not statistically significant. At these 
concentrations, more large approximately 70%) than small colon es 
(approximately 30%) were formed.  In the negative and pos tive controls 
incubated w th S-9, the ratios of large:small colon es are approximately 
60:40 and 50:50, respectively. In both assays, a Bart ett test was 

cant at p < 0.05, nd cat ng the presence of an out er.  Therefore, the 
findings were not considered to be indicat ve of mutagenic activ ty.  

In the absence of S-9 mix, a dose re ated decrease of the ce eld, 
relative suspension growth RSG) and relat ve tota  growth (RTG) was 
observed at concentrat ons > 16 micrograms/ml.  At the highest 
concentration tested (25 micrograms/ml), the RTG in the first assay was 
6% (only one culture survived and 36 and 75% in the second test. In the 
presence of S-9 mix, the RSG and RTG were affected at concentrations > 
41 micrograms  At the highest concentration tested in the first test 100 
micrograms ml), the RTG was 2 and 6%. In the second assay, the RTG 
was 31 at 26% at 80 micrograms ml. 

The test was valid, s nce a l requirements for validity were fulfilled. 
Test condition Mouse lymphoma L5178 cells (L5178Y tk +/- 3.2.7.c line) were obtained 

from Dr. J Cole, MRC Cell Mutat on Unit, University of Sussex, UK.  The 
chromosome number was 40 stable aneuplo d karyotype, 2n = 40  The 
cells were stored frozen in l d nitrogen. Each new stock tested negative 
for mycoplasma contamination. Subcu tures were prepared 5-7 days prior 
to experimental use.  These cells (about 1 x 10E7/75 cm2 culture f ask
were seeded in 50 ml RPMI 1640 med um (with HEPES and Glutamax-I
supplemented w th 10% heat-inactivated horse serum, sod um pyruvate 
and penicillin/streptomycin.  Cells were then incubated at 37 degrees C in 
humid fied air containing 5% CO2.  Fresh cells were harvested from a 
number of culture flasks and suspended in culture medium w th 10% horse 
serum and counted.  The growth rate (14.0 and 11.4 hr doubling time for 
tests 1 and 2) and viability of the cells (95% and 93% for each test  were 
checked on the day of exposure. 

The test mater al was d ssolved in DMSO (20 or 10 mg/ml for tests 1 and 2, 
respect vely).  Seria  dilutions n DMSO were prepared from this clear stock 
solution, so that addition of 100 microliters of each to a final volume of 10 
ml culture med um would produce the desired test concentrations (6.2, 
12.5, 25, 50, 100 and 200 micrograms ml for test 1, 6.6, 8.2, 10, 13, 16, 20 
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and 25 micrograms ml for test 2 w thout S-9 and 25, 33, 41, 51, 64, 80 and 
100 micrograms/ml for test 2 w th S-9). 

S-9 was prepared from the vers of twelve male Wistar rats five days after 
they had been nduced i.p. w th a s ng e dose of 500 mg kg Aroc or 1254
soya bean o  (20% w The S-9 was assayed for sterility (4 colonies 10 
microliters , protein content (32.1 g/l) and cytochrome P-450 content 
micromo es/l; 0.92 micromoles/g prote  S-9 was frozen until use.  
day of use, aliquots of S-9 were thawed, mixed w th a NADPH-generating 
system, and kept on ce unt  use. 

For the test w thout metabolic activation, 100 microliters of test materia
negative control (1% DMSO) or positive control (0.1 mM methane 
methylsulphonate) and 4.9 ml culture med um (without horse serum) were 
added to 5 x 10E6 cells in 5 ml culture medium (with 10% horse serum) to 
a final volume of 10 ml.  Duplicate cultures for each concentrat on and 
negative control and one pos tive contro  culture were prepared.  Cells 
were incubated for 24 hr at 37 degrees C. At the beg ng and end of the 
study, all cultures were checked visua ly and selected cultures were 
checked for viability using trypan b ue exclusion. For the test w
metabolic activat on, 100 m croliters of test mater al, negative control 1% 
DMSO) or positive contro (10 micrograms/ml 3-methy anthrene), 3.9 
ml culture med um (without horse serum , and 1 ml 20% (v/v S9-mix were 
added to 5 x 10E6 cells in 5 ml culture medium (with 10% horse serum) to 
a final volume of 10 ml.  Duplicate cultures for each concentrat on and 
negative control and one pos tive contro  culture were prepared.  They 
were incubated for 4 hours and checked for v ability as descr bed above. 

The cytotox city of the test materia was determined by counting the cells 
after exposure (see above  and by measur at ve suspension 
growth cumulative growth rate of cells 24 and 48 h after treatment 
compared w th untreated controls) and relative total growth (product of the 

ative suspens on growth and the c oning effic ency at 48 hours

The frequency of trifluorothymid ne (TFT) mutants and cloning efficiency 
see below  of the ce s were determined 48 hours after treatment.  At this 

time, the cell suspensions were diluted to 10,000  in culture med um 
with 20% horse serum  containing 4 m crograms TFT quots (200 

microliters  were transferred to each well of two 96-well microtiter p ates, 
and the plates were incubated for 10-14 days at 37 degrees C.  Four p ates 
were prepared if a reduced c oning effic ency < 50%) was expected.  
the incubation period, the number of wells containing no growth was 
determined and the c ng effic ency in the TFT p ates was calcu ated. 
The mutant frequency/1 x 10E6 c onable cells was then calculated.  The 
numbers of colon es that were small (which are produced predominantly by 
chromosome rearrangements) and large wh ch are produced 
predominantly by po nt mutations  in the negative and pos tive controls and 
cultures treated w th some of the test concentrations also were scored. 

The c ng effic ency of the cells was calcu ated from the total number of 
negative we s on two microtiter plates and the number of cells seeded per 

 To assess the cytotox c effects of the test mater  or the pos ve 
controls on the cells, the in tial cell y eld after treatment, the relative 
suspension growth at 24 and 48 hours) and the relative total growth at 48 
hours) compared to that of the negative veh e controls were calcu ated. 
The clon ng efficiencies of the cells w th and w thout TFT were used 
together to calcu ate the mutant frequency, which was expressed as the 
number of TFT-res stant mutants per 1 x 10E6 c onab e ce s. 

The tests were cons dered to be valid f the average c on ng eff ency of 
the negative controls was >=60% and <=140% and fell w n the range of 
40-300 TFT-resistant mutants per 1 x 10E6 clonab e cells, the mutant 
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frequency of the positive controls was > 400 mutants  1 x 10E6 c onab
cells and was at least twice that of the negative contro , and the highest 
concentration used should cause cytotox city (un ess the h ghest possib
concentration that could be tested based on solubility, pH and osmolar 
effects was not cytotox

Results at s ng e concentrations were compared to values for negative 
controls using Dunnett's multiple comparison test.  Concentrat on-re ated 
increases in mutant frequency were determined by linear regress on and 
lack of fit. A response was considered to be pos ve if the p-va
comparison between test and negative control values was < 0.05. Any 
apparent increase in mutant frequency at concentrations causing > 90% 
cytotox city was considered to be an artifact.  A test material was 
considered mutagenic if a statistically s cant concentration-re ated 
increase in the frequency of mutants occurred, or if a reproducible and 
statistically s gnificant pos tive response for at least one of the test 
substance concentrat ons was observed. A mater al tested negat ve if it 
produced neither a statistically s cant dose-related increase in the 
frequency of mutants nor a statistically s cant and reproducible pos tive 
response at any of the time points.  Both numerical s gnificance and 
biologica evance were considered together in the evaluation. 

Test substance The purity of the test material was 93.7-98.9%. 
Reliability (1) valid w thout restriction 

The test was performed accord ng to an established guideline. 
20.05.2003 (22

Type Chromosomal aberrat on test 
System of testing Cultured Ch nese Hamster Ovary Cells (CHO K-1 line) 
Test concentration 0.06 to 250 micrograms ml (test 1 ; 12.5, 25, 50, 75, 125, and 250 

micrograms ml (test 2
Cytotoxic concentr. 
Metabolic activation th and w thout 

negative 
Method OECD Test Guideline 473 
Year 1991 

Test substance as prescribed by 1.1 - 1.4 

Remark For test 1 in the presence of S-9, the highest concentration tested (250 
micrograms ml) did not decrease the mitotic index.  This concentration also 
caused a 36% decrease in the mitotic index after 4 hrs of incubation 

thout S-9 (test 1), and 27% and 8% decreases in two experiments w
S-9 (test 2). In these instances, this concentration did not cause the 
des red degree of inh bition (50-70% gher concentrations than 250 
micrograms/ml could not be tested due to problems w th solubility. 
In both assays, there was no significant effect of the test materia
number of cells w th aberrations (with and w thout metabol c activation).  In 
all experiments, the maximum percentage of cells treated w th test mater
or vehic e that exhib ted chromosome aberrations was 1.0%. In both 
assays, the negative control values were w th n h storical ranges and the 
positive controls caused a significant increase in the number of cells w
aberrations. 

Test condition The CHO cells (CHO K-1 line were obta ned from Dr. A. T. Natarajan, 
Univers ty of Le den, The Netherlands.  The chromosome number was 21
22 (stab e aneuploid karyotype , and the cell cyc e time was 12-14 hr.  The 

s were stored as frozen stock cultures quid nitrogen. Subcu tures 
were prepared passage 16) for experimental use. Cells were incubated at 
37 degrees C in humidified a r conta ning 5% CO2. At each passage, tests 
for mycoplasma contamination and karyotype stability were negative and 
stable, respectively.  Cells were cultured in Ham's F-12 med um w th 
Glutamax-I, supplemented w th heat-inactivated fetal calf serum (10%), 
penicillin (100 IU/ml) and streptomycin (100 micrograms/ml). 
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S-9 was prepared from the vers of twelve male Wistar rats five days after 
they had been nduced i.p. w th a s e dose of 500 mg kg Aroc or 1254
soya bean o  (20% w The S-9 was assayed for sterility (4 colonies 10 
microliters , protein content (32.1 g/l) and cytochrome P-450 content 
micromo es/l; 0.92 micromoles/g protein  S-9 was frozen until use.  
day of use, aliquots of S-9 were thawed, mixed w th a NADPH-generating 
system, and kept on ce unt use. 

The test mater al could not be dissolved in DMSO at 500 gm/ml (the 
concentration needed to y eld the maximum concentration of 5 mg/ml 
stipu ated by the protocol).  The max mum concentrat on that could be 

ssolved in DMSO was 100 mg ml.  This concentration was son cated for 
3 min and was c ear immediate y after sonicat on (but not 30 minutes later

 dilutions from 0.2 - 100 mg were prepared in DMSO, and 50 
microliters of these solut ons were added to culture med um (4.95 ml) to 
produce test concentrations rang ng from 20 - 1000 micrograms/ml.  
Immediate y after add tion of the test materia and throughout incubat on at 
37 degrees C for 18-24 hours, the med um was turb d and the test mater
flocculated in the med um at 125 - 1000 micrograms/ml.  Therefore, for the 
first test, the h ghest concentration chosen was 250 micrograms

For the first test, exponent ally growing cells (120,000 cells/flask  were 
seeded in 25 cm2 t ssue culture flasks containing 5 ml culture med
incubated at 37 degrees C overnight.  Cells were exposed to S-9 mix (0.5 
ml) or an equivalent amount of culture medium, plus test 0.06, 0.125, 0.25, 
0.5, 1. 2, 3.9, 7.8, 15.6, 31.3, 62.5, 125, and 250 m crograms ml, negat ve 
control (DMSO) or pos tive control mater als (0.1 and 0.025 micrograms
mitomyc n C in the absence of S-9 and 3.75 micrograms/ml 
cyc ophosphamide in the presence of S-9 mix) the next day. All treatments 
were done in duplicate.  For the exper ments w th S-9, the culture medium 
did not contain fetal calf serum. The treatment time was 4 hr (pulse 
treatment) and 18 hr (continuous treatment in the absence of S-9, and 4 hr 
(pulse treatment) and 4 hr on y in the presence of S-9.  Cells treated for 

y 4 hours were washed twice w th phosphate-buffered saline and placed 
in fresh medium that d d not conta n test mater al after 4 hours. In both the 
absence and presence of S-9, the harvest time was 18 hr after treatment. 

Cells were examined visually immed y after treatment, before the 
medium replacement at 4 hours, and 16 hours after treatment. 

The conditions of the second test were identica to the first test w th the 
follow ng exceptions: the concentrations used were 12.5, 25, 50, 75, 125, 
and 250 micrograms ml, the treatment/harvest times were 18 18 and 32/32 
hr in the absence of S-9 mix and 4/18 and 4/32 hr in the presence of S-9 
mix, and the pos tive control in the absence of S-9 mix was 0.05 
micrograms/ml m tomycin C. 

Two hours before incubations were terminated, cells were arrested in 
metaphase by adding colcemid (fina  concentration 0.1 mM).  Cells were 
harvested at the r des gnated time by tryps nization, treated for 15 min at 
37 degrees C w th a hypotonic solution (1% sodium c trate xed w th a 3:1 
mixture of methanol:g ac al acetic acid, and transferred to slides (2/culture). 
Slides were sta ned in a 2% solution of G emsa, rinsed in water, dried and 
covered w th a coverslip.  ides were coded blind y. At least 1000 
nuc ei per culture were examined 500 per slide  to determine the mitotic 
index. In both assays, at the sampling t mes of 18 and 32 hours, the 
pos tive and negative controls and at least 3 concentrations of test materia
were selected for analysis of chromosomal aberrat ons [62.5, 125 and 250 
micrograms ml for test 1 w th S-9 and the 4-hr test 1 w thout S-9 15.6, 
31.3 and 62.5 micrograms ml for the 18-hr test 1 w thout S-9; 5, 10, and 20 
micrograms ml for test 2 w thout S-9 (18 and 32 hr); and 75, 125 and 250 
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micrograms ml for test 2 w th S-9 (both harvest times If poss
highest concentration ana yzed reduced the mitotic index by 50-70% 
(compared to the negative contro  or exhib ted some other c ear ind cat on 

city. 

For each treatment group, 200 well-spread metaphases per concentration 
(100 per culture , each contain ng 20-22 cetromeres were analyzed by 
microscop c examination for chromatid-type aberrations (gaps, breaks, 
fragments, interchanges), chromosome-type aberrat ons gaps, breaks, 
minutes, rings, dicentrics and other anomalies, such as interstitia

et ons, endoreduplication, po yp oidy and multiple aberrations > 10 cell, 
uding gaps), accord ng to the criteria recommended by Savage (J Med 

Genet 13:103-122).  Heavily damaged or endoreduplicated cells were 
recorded but not counted and inc uded in the 200 analyzed cells.  Gaps 
(achromat c les ons were recorded separately and were not ind cated in 
the f  assessment   The Vern er read ngs of al  aberrant metaphases 
were recorded. 

Data from treated and control cultures were ana yzed statist cally by the 
Fisher's exact probability test (2-sided). The study was considered valid if 
the pos tive controls gave a statistically s gnificant increase in the number 
of aberrant cells and the negative controls were w storical range. 

A response was considered pos tive if the percentage of cells w
structural chromosomal aberrat ons is statistically higher (p < 0.05
compared to the negative contro It was equ vocal if the p va ue was > 
0.05 but < 0.1.  The material was considered to be c astogenic if a dose-

ated increase in the percentage of cells w th structura  aberrations was 
observed compared to control, or f a single positive result occurred in both 
tests.  A test materia was negative if there was neither a dose-dependent 
increase in aberrations nor a reproduc ble pos tive value in the tests. Both 
statistical s gnificance and bio ogical relevance were considered together in 
the evaluation. 

Test substance The purity of the test material was 93.7-98.9%. 
Reliability (1) valid w thout restriction 

The test was performed accord ng to an established guideline. 
26.05.2003 

GENETIC TOXICITY ‘IN VIVO‘ 

Type Micronucleus assay 
Species mouse 

male/fema

Route of admin. 
Exposure period 

200, 1000 and 5000 mg/kg 
negative 

Method other  
Year 1983 

Test substance as prescribed by 1.1 - 1.4 

Remark It was not actually stated anywhere in the test that the material was g
orally by gavage.  However, based on the doses g ven this is assumed. 
The study s comparab e to a gu de ne study. 
One male mouse treated with 5000 mg/kg died after the second application 
of test material. There was no s cant difference between the numbers 
of micronucleated polychromatic (PCE) or normochromatic erythrocytes 
(NCE) in treated anima s versus vehic e-treated controls.  The average 
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numbers of PCE and NCE in contro animals were 1.8 and 0.95, 
respect vely.  In the three groups of treated animals, the average numbers 
of PCE and NCE ranged from 1.2-2.0 and 0.6-1.4, respectively.  There was 
no effect of treatment on the ratio of PCE to NCE (ranged from 0.2-2.2 in 
contro  and 0.8-2.1 n treated   The test was va d, as there was a 

cant ncrease in the number of m cronuc eated erythrocytes n the 
pos tive contro group (23-46 micronucleated PCE/anima  and 6-14 
micronucleated NCE/animal in pos tive controls vs. 0-3 micronucleated 
PCE and 0-2 micronucleated NCE/animal in the negative control). 

Test condition Sixty-eight NMRI KFM mice (34/sex, 5 weeks old, 20-39 g were 
acc imated for 13 days before being used in the test. They were clinically 
examined by a veter narian during this per od and did not have any 
symptoms of disease.  Mice were randomized into 3 treatment groups of 6 
anima sex (200, 1000 and 5000 mg/kg), one positive control group of 6 
anima sex (50 mg/kg cyc ophospham de) and one negative control group 
of 8 anima s/sex [(Aqua B dest w th Tween 80 1%)].  For each dose of test 
materia , a suspension was prepared by adding the materia  to Aqua Bidest 
contain ng 1% Tween 80.  The suspens on was homogenized and stirred 

th a magnetic stir bar wh e animals were being dosed. The test and 
control materials were adm nistered by gavage on two consecutive days in 
a volume of 20 ml/kg.  Animals received pelleted standard Kliba 343-QA 
mouse ma ntenance d et and water ad libitum before and during the test.   

All animals were k lled by cervical dis ocation 24 hours after the last 
treatment 48 hours after the f rst treatment).  Both femurs were removed 
from each mouse and freed of adherent tissue. Bone marrow cells were 
flushed out of the femurs using a need e and syringe conta ng 0.2 ml calf 
serum.  Cells from both femurs were centrifuged at 1000 rpm for 5 min. 
Cells in the sediment were carefully mixed by asp ration n a siliconized 
Pasteur P pette. A small drop of the suspension was smeared onto a slide 
and slides were a ed overnight. Two slides were prepared per animal. 
The follow ng day, the slides were sta ned accord ng to the Panopt
stain ng method of Pappenheim (as described in Que sser, Das 
Knochenmark, Georg Th eme Verlag, Stuttgart 1978, pg 12). 

Slides from each animal (with the exception of 1 an ma /sex from each 
treatment group) were blindly evaluated for the presence of micronuclei. 
One thousand po ychromat c erythrocytes PCE  and one thousand 
normochromatic erythrocytes (NCE) from each s ide were screened under 
a microscope at 1000x The ratio of polychromat c to normochromatic 
erythrocytes based on 150 PCE and NCE per slide was calculated.  
rat o of PCE NCE was calcu ated and used as an index of tox ty of the 
test material. 

Homogeneity of test results was confirmed using the Poisson 
Heterogen city test.  The results of the positive contro tests were not 
inc uded in the ana ysis s nce they were so much higher than those of the 
test material.  The 95% confidence limits for the L parameter of the Poisson 
distr but ons were taken from Geigy tables. nce results did not appear to 
be dependent on dose of the material, all doses of the materia  per sex 
were ana yzed globa y (compared to the negative contro ng 
regression.  The test materia was considered posit ve if the T value (one

ded) was s gnificant. 
Test substance The stated purity of the materia was > 95%. 
Reliability (1) valid w thout restriction 

Critica  study for SIDS endpoint 
19.05.2003 (15

5.7 CARCINOGENICITY 
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DEVELOPMENTAL TOXICITY/TERATOGENICITY 

5.8.3 TOXICITY TO REPRODUCTION, OTHER STUDIES 

Type other:examination of reproductive organs from 90-day study 
In vitro/in vivo In vivo 
Species rat 

male/fema
Sprague-Dawley 

Route of admin. 
Exposure period 90 days 
Frequency of treatm. cont nuous 
Duration of test 90 days 

25, 100 and 400 mg kg bw 
Control group 

test material was not tox c to reproductive organs at the doses tested 
Method other 
Year 1977 

Test substance as prescribed by 1.1 - 1.4 

Remark This study is described in more detail in Section 5.4. 
There was no effect of treatment on any of the organs examined. 

Test condition COBS Sprague-Daw ey rats (80 per sex were acc imated for 8 days before 
treatment.  They were then ass gned to 4 test groups 0 mg/kg bw control 
diet), or 25, 100 or 400 mg/kg bw test materia ] of 20 per sex per group by 
weight strat cation. At time of assignment, all animals were 4 weeks old. 

ghts of male and female anima s ranged from 69-100 g and 64-95 g, 
respect vely.  Animals were indiv dually housed in suspended sta nless 
steel cages and were maintained in a room that was kept at 70-75 degrees 
F and 40-50% relative humidity, w th 10 exchanges of air hour.  The light 
cycle was 12 hr light 12 hours dark. 

Test diets were prepared by mixing the appropr ate amount of test mater
th equal amounts of ground Purina Lab Chow in a h gh speed blender. 

After blend ng, an addit onal 2 parts of ground lab chow was mixed by hand 
into the blended materia After this step, an additional amount of ground 
lab chow was added to give the appropr ate dose level (25 mg kg bw, 100 

kg bw or 400 mg/kg bw).  The diet was then placed in a tw n-shell mixer 
and mixed until the test materia was d stributed throughout the diet.  The 
formula used to determine the amount of material added to feed was as 
follows: mean body we ght x dietary level x 7 days/mean weekly food 
consumption = mg test material/kg feed.  Fresh diets were prepared at 
least once per week.  Dosages were ad usted weekly on the bas s of the 

ght and food consumpt on for the preced ng week. 

s were maintained on their respective d ets for a period of 90 days. 
As mentioned above, food consumption and body we ghts were measured 
weekly.  Clinica  chemistries, hemato ogies and urina yses were performed 
on se ected an ma s. Organ we ghts bra n, gonads, heart, k dneys and 
ver were measured n al  an mals that survived to day 90. 

At study termination, all an mals were weighed. They were then 
euthanized.  The urogenital orifaces were examined v sually and by 

pation for distortions.  All subcutaneous tissues were examined 
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inc ng mammary g ands.  Abdomina  contents were examined gross
The follow ng reproductive tissues were taken and preserved for poss
histo ogic evaluation: prostate, testes, uterus, ovary and seminal ves e. 
Any organ or tissue exh biting a les on was noted and the les on was taken 

stopatholog ca examination.  Complete histopatho ogy was performed 
on 10 animals/sex/group from the contro and high dose groups. These 
anima s were selected randomly from a tab

Test substance The purity of the test material was 90.0%. Impurities were not listed. 
Reliability (2) valid w th restrictions 

Doses of test material, homogeneous d str bution, and stability in the diet 
were not confirmed analytically.  The effects on mating and offspring were 
not tested. 
Critica  study for SIDS endpoint 

21.05.2003 (20

Type other: exam nation of organs from 90 day study 
In vitro/in vivo In vivo 
Species 

male/fema

Route of admin. 
Exposure period 91 days 
Frequency of treatm. 1 hr day 
Duration of test 91 days 

46 mg/kg/day 
Control group yes, concurrent no treatment 

no effect on the reproduct ve organs examined 
Method other 
Year 1983 

Test substance as prescribed by 1.1 - 1.4 

Remark onal information from this study is located in Section 5.4. 
There was no effect of treatment on ovary or testes weights.  There also 
was no effect of treatment on histo ogy of any reproductive organ 
examined. 

Test condition Purebred beagle dogs (31 sex, approximate y 5 months o d) were 
acc mated for 55 days before use. The supp er had immun zed the dogs 
against canine d stemper, infectious canine hepatitis, canine leptospiros s, 
parovirus and rab es. A veterinarian concluded that they were hea

or to shipment.  The body weight range of the anima s just prior to 
treatment was 5.6 to 9.3 kg for males and 4.5 to 8.5 kg for females.  The 
dogs were housed indiv dually in a room maintained under a 12 hr light 12 
hr dark cyc e and 12 a r changes hour.  

During the acclimation period, the animals were randomly ass gned to 7 
treatment groups of 4 animals sex.  Five of these groups were go
treated w th a compound B which was not dent ed). One group served as 
a contro group, and the other was to be treated w th CL226,034 (Cyanox 
1790

Diets contain ng the test materia were prepared weekly by adding the 
required weight of the test material to known amounts of powdered certified 
dog chow and mix ng for approximate y 30 minutes in a Hobart mixer. 
Homogeneity and adequacy of mixing of the test diets were evaluated by 
analyzing samples from the top, middle and bottom of the mixer.  Stability 
of the test d et was analyzed immed y after preparation and storage at 
ambient temperature for 7 and 14 days.  Fresh d ets were stored at 
approximately 4 degrees C in labeled airtight plastic conta ners for the 
period of use.  The concentration of test mater al in the d ets was checked 
during weeks 1, 2, 4, 8 and 13, immediately after preparation. 
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From study day -5.1 to 0.1, the dogs were fed 400 g/day of a standard 
certified commercial dog food.  From study day 0.2 to termination, the 
males were fed 450 g/day and the females 400 g/day. For one hour per 
day, test an ma s were fed d et containing test mater al (compound B or 46 

kg day CL226,034 Fresh water was available ad libitum.  There were 
no contam nants in the food or water that were expected to affect the 
outcome of the test. All controls and animals treated w th CL226,034 were 
on test for a min mum of 91 days. 

A complete gross necropsy was performed on each dog that survived to 
study termination. The an mals were euthanized and exsanguinated, and 
the ovar es and testes were d ssected and weighed. The ovaries, testes, 

dymides, prostate, uterus horns and body), and vagina were 
exam ned histo ogica y. 

Test substance The test mater al was CL 226, 034, which is Cyanox 1790. It was supplied 
as a white powder from American Cyanamid.  Documentation of purity did 
not accompany the study. According to a Cytec Industr es Inc. (formerly 
known as American Cyanamid) MSDS of the materia written n 2001, the 
purity of the material is 93.7 - 98.9%. Impurities are not listed on the 

Reliability (2) valid w th restrictions 
The effects on mating and offspring were not tested. Only one dose was 
tested. 

22.05.2003 (21

Type other:examination of organs from 90 day study 
In vitro/in vivo In vivo 
Species 

male/fema

Route of admin. 
Exposure period 90 days 
Frequency of treatm. cont nuous 
Duration of test 90 days 

7.5, 15, 30 mg/kg bw 
Control group yes, concurrent no treatment 

not toxic to the reproductive organs examined 
Method other 
Year 1977 

Test substance as prescribed by 1.1 - 1.4 

Remark This study is described in more detail in Section 5.4. 
There was no effect of treatment on the gross or h stopatho ogy of any 
organ exam ned. 

Test condition Thirty two pure bred Beagle dogs (16 per sex) were acclimated for 16 days 
before treatment.  They were vacc nated against can ne d stemper, 
hepatitis and leptospiros s by the supplier.  Animals were ind dually 
housed in suspended sta nless steel cages and were maintained in a room 
that was kept at 70-76 degrees F and 25 - 50% re at ve humid ty.  The light 
cyc e was 12 hr light 12 hours dark. Cages were c eaned semi-monthly. 

Dogs were ass gned to 4 test groups [0 mg/kg bw (control d et), or 7.5, 15 
or 30 mg/kg bw test materia of 4 per sex per group one week pr or to 
treatment by we ght stratificat on.  On day 1 of treatment, we ghts and ages 
of the animals were 5.1 - 6.7 kg and 4 - 5 months, respectively. 

Test diets were prepared by geometrica y diluting the appropriate amount 
of test material w th Purina Laboratory Can ne Diet in a grounded tw n shell 
blender.  Diets containing the least amount of test material were mixed first. 
The blender was comp etely c eaned between mixing each dose level.  The 
formula used to determine the amount of material added to feed was as 
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follows: mean body we ght g) x dose (mg kg bw mean food consumption 
per day (g) = mg test materia /kg diet.  The desired doses were 7.5, 15.0 
and 30.0 mg/kg bw.  Doses were not adjusted for purity of the mater
Doses were adjusted week y based on the group body we ghts of dogs for 
that week. ets were prepared weekly. 

s were maintained on their respective d ets for a period of 90 days. 
As mentioned above, food consumption and body we ghts were measured 
weekly. At study termination (days 90 and 9a), all animals were weighed.  
They were then euthanized and exsanguinated. The gonads were 
we ghed. Small portions of the follow ng reproductive tissues were taken 
and preserved in 10% neutrally buffered forma n for poss ble histologic 
eva uation: ovary, prostate, testis, and uterus.  Sections were prepared at 5 
microns from paraffin b ocks and stained w th hematoxylin and eosin. 

Data for organ weights were analyzed using a randomized block analysis 
of var ance.  The level of s gnificance s p < 0.05. No stat st cal eva uations 
were performed on inc dences of gross or microscopic les ons. 

Test substance The page describing the purity of the test mater al was missing from the 
report.  However, the purity of the test material used in a rat study that was 
performed at the same facility around the same time was 90.0%. 
Impurities were not listed. 

Reliability (2) valid w th restrictions 
Doses of test material, homogeneous d str bution, and stability in the diet 
were not confirmed analytically.  The effects on mating and offspring were 
not tested. 
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